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WO 2006/032627 1 PCT/EP2005/054595 88657pct HETEROARYL
COMPOUNDS FOR USE AS BETAMIMETICS IN THE TREATMENT OF

- WO RPEERRATORY DISEASES 5 Betamimetics (f5-adrenergic SUBSTARLHE54595

are known from the prior art. For example, reference is made in this
respect to the disclosure of US 4,460,581 and 4,154,829, proposing
betamimetics for the treatment of a wide variety of ailments.. 10 For drug
8865 fReitment of diseases it is often desirable to prepare medicaments with a
longer duratlon of act|V|ty As a rule, this ensures that the concentratlon of

drug at freq fas AT L ¢ R abmiersuiistance at longer
time intervals 9s contributes to the Wellbemg of the patient to a high

) rtlcularly des rable repare a pharmaceutical
Y R N T R e e e
examglgy (§fﬁ<§‘1’é‘@%§%}"‘fﬁﬁé insthist respegt nteedingiasaserd H$/448968 aand
4,154(82 pav@poshngosstmeinetics oM@’ retitveint 29 quiekdyvariggadiments.

taking the drug at certain times of the day. The aim of the present
invention is therefore to prepare betamimetics which on the one hand

For dpg iigatmei apdinkasendrisiniine fesifbit i riepRERIRPEIAMEMEWIth a
longeaddratonlsb atiiviigtisadlly ditngasdigatioat dhacinigeatrdtzandhtiebe

actuvé@@gstt%ﬁ&ﬂ@&%%@&?rﬁ%%d“&%ﬁ%&%?ﬂ@B%e‘f‘é%ﬁtt@’&?éc@'H:.rat'on of

rticular aim of ention i repare b amimetics
quarsigtiy i) GTRSET RPN B R Ee B ONRRE ESIHE 2t
frequestt iteTvadscdvionanyss, Oiving rnartiversubsianse aihignaemmmtewafs
contribbieetivethé e libeand o fisd @ alievit Salyheiagisectics which are not
only exceptionally potent but are also characterised by a high so degree of
selectivity with respect to the (i2-adreno-receptor. la SUMMARY

Itis pARisaRY fsirmidedo rrapatera RIprRaseHHhEOtRES beR Witk gan e

. used dfiboabhivtiddlixby administration once a day (single dose). The use of a drug

once a day has the advantage that the patient can become accustomed relatively
quickly to regularly taking the drug at certain times of the day.

The aim of the present invention is therefore to prepare betamimetics which on the
one hand provide a thérapeutic benefit in the treatment of respiratory comp!aints

and are also characterised by a longer duration of activity and can thus be used to
prepare pharmaceutical compositions with a longer duration of activity. A particular
aim of the invention is {o prepére betamimetics which, by virtue of their long-lasting

effect, can be used to prepare a drug for administration once a day. in addition to

these aims, a further objective of the invention is to provide such betamimetics
which are not only exceptionally potent but are also characterised by a high

degree of selectivity with respect to the Br-adreno-receptor.
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OH\ (R1)m 1 wherein n denotes 1, 2, 3 or 4; mdenotes 1, 2 or 3; X
denotes CH2, CO, NR2, S or 0; 10 A denotes a double-bonded group
selected from among CO, SO or S(r)2; B denotes a double-bonded group
selected from among O, S, CH2, CR3R4-O, CR3R4-S, NRS,
CR3R4-NR5, CH=CH or CH2-CH2; R1 denotes H, C1.6-alkyl,
C2-6-alkenyl, C2.s-alkynyl, C -cycloalkyl, 15 C1.6-haloalkyl, O-
SUBIMARRNoalkyl, halogen, OH, CN, NO2, O-C1.6-alkyl, COOH or
COO-C1.a-alkyl; R2 denotes H, C1.6-alkyl, C14-alk 10-aryl or
Aceqwia&méﬂ%@%ﬁ@%.&&@ﬁm&ﬁﬁé‘&m&%@y rmﬁ%r?
denotes H or C1.6-alkyl; R5 denotes H or C1.6-alkyl; optlonally in the
form of the individual q?ﬁ S, mixtures of thgé?dlwdual enantiomers
t
I

or racemates, optioritifly in’t e oRthe adgjtion salts thereof with
pharmacologically acce c aC|ds an ignalliin the form of the
solvates and/or hydratessthefeof. According to asstond aspect, there is
provided compounds of formula 1 as defined &bovelas pharmaceutical
compositions. According t&H third aspect, therespPr@ i)g‘e the use of the
compounds of 30 formula 1 as defined above for preparing a medicament
for theh@E&inent.of respiratory complaints. According to a fourth aspect,

therehls prou@ﬁﬁggarmammgl compounds, characterized in that it
E%”% 3%@@2%%3 %é%?éﬂ%%%%dé“p”ﬁé‘?&&&“ﬁ&ﬁ%ﬂ?j?ﬁﬁ&f t
has Been fdipROIRS R&Hproblems are solved by
A denotes a double«bcnded group selected from among CO, SO or
SOz | |
B denotes a double-bonded group selected from among O, S, CHg,
CR3R*-0, CR’R"S, NR®, CR’R*NR®, CH=CH or CHz-CHy;
R'  denotes H, Ci-alkyl, Coe-alkenyl, Cog-alkynyl, Cse-cycioalkyl,
Cig-haloalkyl, O- Cys-haloalkyl, halogen, OH, CN, NO,, O-Cis-alkyl,
COOH or COO-Cq4-alkyl;
R?  denotes H, Cie-alkyi, Csu-alkyiene-Ce-Cro-aryl or Cis-alkylene-
Cie-cycloalkyt;
'R®  denotes H or Cye-alkyt;
"R*  denotes Hor Cqe-alkyl;
R®  denotes Hor Cig-alkyl;
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, opticnally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/or hydrates thereof.

According to a second aspect, there is provided compounds of formula 1 as
defined above as pharmaceutical compositions.

' According to a third aspect, there is provided the use of the compounds of

- formula 1 as defined above for preparing a medicament for the treatment of

respiratory complaints.

According to a fourth aspect, there is provided pharmaceutical compounds,

characterized in that it contains a compound of formula 1 as defined above.
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compounds of formula 1. Accordingly, the present invention relates to

WO 2&%)38%"%(15 5offormulala-BOHHO HNN/\N X OH\ fBg”ﬂél;zoosmmsgs
wherein 10 n

denotes 1, 2, 3 or 4; r denotes 1, 2, 3 or 4; X denotes CH2,
CO, NR2, S or 0; A denotes a double-bonded group selected from among
CO, SO, 502; B denotes a double-bonded group selected from among O,
S, CH2, CR3R4-0O, 15 CR3R4-S, NR5, CR3R4-NR5, CH=CH or
CH2-CH2; R’ den&@ﬁ%ﬁ%ﬁf C%&Nyﬂm%-alkynyl,
C3.5-cycloalkyl, G1.6-haloalkyl, 0- C1-6-haloalkyl, halogen, OH, ON,

P , 14 ; d -S580kul
S e ot
comppeResIORRMYARE ASENgYy e BIERON RYGRIRRES AIH © CRTaRgHNds
of foSutienotes H or C1-6-alkyl; optionally in the form of the individual

enantiomers, mixtures of the individual 25 enantiomers or racemates,
optionally in the form of the acid addition salts thereof with
pharmacologically a cetableacids and optio:z%y in the form of the

solvates and/or hydrat&s theigof. iy the case of yepeatedly occurring
groups R' (= m>1 e e’y or different meanings

selected from the defi}
PCT/EP2005/054595
wherein A denotes CO; J
enantiomers, mixtures o

tionally in the for

e jndividual
e individual

R 4

wherein

denotes 1, 2, 3 or 4;

denotes 1, 2, 3 or 4;

denotes CHy, CO, NR?, S or O;

denotes a double-bonded group selected from among CO, SO, SOq; |

denotes a double-bonded group selected from among O, S, CH,, CR°R*-0,

CRPR*S, NR®, CR®R*-NR?, CH=CH or CH,-CH;;

R'  denotes H, Crealkyl, Coe-alkenyl, Coe-alkynyl, Csg-cycloalkyl,
C1,3—haioalky!, O- Cm-hatoalkyl, halogen, OH, CN, NGO, 0-(}1.3-8“(}/1, COOH
or CO0-Cq4-alkyt;

@ » X3

"R?®  denotes H, Cis-alkyl, Cr-alkylene-Ce-Cro-aryt or Cy-alkylene-

Cag-cycioalkyl, preferably H or Cqe-alkyt;
R®  denotes H or Cyg-alkyt;
R*  denotes H or Cig-alkyl;
R®  denotes H or Cy.g-alkyl;
optionally in the form of the individual enantiomers, mixtures of the individual

~ enantiomers or racemates, optionally in the form of the acid addition salts thereof

with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof. -

In the case of repeatedly occurring'groups R' (= m>1) these may have the same

or different meanings selected from the definitions given for R
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enantiomers or racemates, optionally in the form of the acid addition salts

thereof 5 with pharmacologically acceptable acids and optionally in the
WO 2e06036Re solvates and/or hydratessthereof. Preferred comB@ﬁzlﬁngﬁﬂomsgs

formula | above are those wherein n denotes 1, 2 or 3; preferably 2 or 3

10 m denotes 1, 2, 3 or 4; preferably 1, 2 or 3; X denotes CH2, CO, NR2,

S or 0; A denotes CO; B denotes a double-bonded group selected from
PrefamahgdinSoubid2 oCRBIRAIA 1 GB3RA dbe NiiseCRERANRS, CH=CH or
A CHe Gl é%? denotes H, C1..6-alkyl, C2.5-alkenyl, C2.5-alkynyl,

. C3.6-¢cycloalkyl, C1.5-halgalkyl, 0- C1.-haloalkyl, halogen §HbCJ_\I,,NOF,

optieyaly . 4, formabihedestyiedal engtiprrripiHes ¢ figindividua
enaiitibBreatoz kgl «d3ate syoibmkallhildbefobn @ khaadd @ddiicalsalts thereof

with %Hé?fo%@@ag}é’c@#%ﬁ@ gengtand obtlofzlifth the form of the solvates
1.2-alk I% (E -cycloalkyl, phenylethyl or benzyl, 20 preferably H,

and/@‘iw— IRYT: 83? loalkyl-methyl, particularly preferably H, methyl or
cyclopropylmethyl; R3 denotes H or C14-alkyl; preferably H or methyl; R4

Pref%ﬁl%?téléﬂflb@fuﬁés%ﬁllﬂéﬁhmﬁfﬂébpﬂé@ @fernﬁaalalé;v_\lﬂéhrdﬁfnoteSthor
A-alkyl: preferab) r methyl; 25 optionally in the form of the
ind?\ﬁaalz Seﬁant?(f:#é}ég,e %&%B&?&rtge individual enantiomers or
racéenates, bptiohanfirciedersialyot tRecactil addition salts thereof with

phaenaesiaQieslig@csiptablencids and optionally in the form of the
solgg}%steg@épr hydrates thereof. 30 Preferred compounds of formula |

e TSRS P SR S B R
deRRERER); MR B GRB e bR Y EidrMdmudeHy6ib.selected from among
R! 0, dehétds FRENEANyCBIRARe AR T LEARMMRS, Chiclodiiy,

CHE O et H GBI e e ol NP s,
COOH, COO-Cq4-alkyl; preferably H, Cis-alkyl, Cis-haloalkyl, Cze-
cycloalkyl, halogen, OH,CN, NQO3, O-Cys-alkyl, COOH or COO-Cq4-alkyi,

R?  denotes H, Cisalkyl, Cr.o-alkylene-Cs ¢-cycloalkyl, phenylethyl or benzyi,
preferably H, Ci4-alkyl, Cs.s-cycloalkyl-methyl, particularly preferably H,
: methyl or cyclopropyimethyl;
R®  denotes H or Cy4-alkyl; preferably H or methyl;
R*  denotes H or Cy4-alkyl; preferably H or methyi;

W > X3 >

" R®  denotes H or Cy4-alkyl; preferably H or methyi;

optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates

- and/or hydrates thereof.

Preferred compounds of formula 1 above are those wherein

denotes 1, 2 or 3; preferably 2 or 3

denotes 1, 2, 3 or 4; preferably 1,2 or 3;

denotes CH,, CO, NR?, S or O;

denotes CO; ' :

denotes a double-bonded group selected from among O, S, CHz, CR’R*-0,

CR3R%-S, NR®, CR®R*-NR®, CH=CH or CH,-CHy;

R denotes H, Cy.s-alkyl, Ci4-haloalkyl, cyclopropyl, cyclohexyl, halogen, OH,
O-C.4-alkyl, COOH or COOMe;

W X3 D
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W>»X3 o

O-C14-alkyl, COOH or COOMe; WO 2006/032627 4 PCT/EP2005/054595
R2 denotes H, C1.4-alkyl, C3.6-cycloalkyl-methyl, particularl

wo lzﬁo?{?é‘ﬁ%%or cyclopropylmethyl; R3 denotes H or C1 alkyl, pﬁ%ﬁ%ﬁ%ﬁﬁgs
methyl; R4 denotes H or C1 -alkyl, preferably H or methyl; s R5 denotes
H or C1.4-alkyl, preferably H or methyl; optionally in the form of the
individual enantiomers, mixtures of the individual enantiomers or

R? racdenates bltioramkil the-sopeloriiyltertaddRR GaReHIRIBraRtY
phareaselessallymersmablayicids and optionally in the form of the

e SONAIGS, AL BYCralgS Nsrmetl RIRegRgmpounds of formula |

aboVveé are those wherej enotes 2 or 3; m denotes 1, 2 or 3; X

R* derfipastesit e wradkod prefeadX Hepole®d: B denotes a
R® doutimdtesde dg®upalridctrefzoabigrhongrietyCH2, CR3R4-0, '
- 41 % R dsn@ie sidividual

o e e e o,
enanliohriBky2eaTRle T oRSIaNR kBN I2E! s g ?&3&%‘8@6 Q%hyf:‘"e"
witiprimas iicaliymethgh tetdte estitis lanst andionaliR® deadres af Hetrglvates
ancﬁmMJ\ BigpYhdreierably H; R4 denotes H, methyl, ethyl or propyl,

prefefably H; R5 denotes H, methyl, ethyl or propyl, preferably H;

optionally in the form of the individual enantiomers, mixtures of the
Prafefivid carnpansisiofierswia dcahfve S165He88INMETRIE form of the acid

n addiianssadts theseof with pharmacologically acceptable acids and

m optl%naI(I%( In r‘h fg{,rg,of the solvates and/or hydrates thereof. Preferred

com %‘?J S of formufa | alaove are those wherein 30 n denotes 2 or 3;
denotes CH,, CO, NR*, Sor O; -

A denotes CO; _

B . denotes a double-bonded group selected from among O, S, CHy, CR’R%-0,
CRPR%-S, NR®, CR®R*-NR®, CH=CH or CH,-CHy; _

R'  denotes H, methyl, ethyl, propyl, CFs, CH,F, CH,CF3, fluorine, chiorine,
bromine, OH, methoxy, ethoxy, COOH or COOMe;

R?2  denotes H, methyl, ethyl, propyl, cyclopropylmethyl, preferably H or methyl;

R®  denotes H, methyl, ethyi or propyl, preferably H;

R*  denotes H, methyl, ethyl or propyl, preferably H;

R®  denotes H, methyl, ethyl or propyl, preferably H;

optionally in the form of the individual enantiomers, mixtu‘res' of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof

“with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.

‘ Preferred compounds of formula 1 above are those wherein

denotes 2 or 3;

denotes 1, 2 or 3;

denotes CH,, CO, NR?, S or O;

denotes CO; |

denotes a double-bonded group selected from among O, S, CHz, CRR*-0,

CRPRAS, NR®, CR®R*NR®, CH=CH or CHp-CHy; -

R denotes H, methyl, ethyl, propyl, CFa, CHzF, CH,CF3, fluorine, ;hioﬁne,
bromine, OH, methoxy, ethoxy, COOH or COOMe; -
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W >» X 3 5

m denotes 1, 2 or 3; X denotes CH2, CO, NR2, S or 0; A denotes CO; as
B denotes a double-bonded group selected from among 0O, S, CH2,

WO PPHERA%7 CR3R4-S, NR5, CR3R4-BR5, CH=CH or CH2-CHST{&P2005/054595
denotes H, methyl, ethyl, propyl, CF3, CH2F, CH2CF3, fluorine, chlorine,
bromine, OH, methoxy, ethoxy, COOH or COOMe; WO 2006/032627 5
PCT/EP2005/054595 R2 denotes H, methyl, ethyl or propyl; R3 denotes

R® H clemely Hprefshabletiyl RA ptepytes H or methyl, preferably H; R5

R® depaiesidt ® Whﬁf?%@w; [:optionally in the form of the individual

R4 engntior%ehs_i mixtqﬁrﬁs 0 th? ir%g)iviéj'éj_al enantiomers or racemates, ~

5 OP S UAURGCRLE g‘f f&'sL ftion salts thereof with
R” phdenatesdgieslimetbobmegfieraliddiand optionally in the form of the
opt;@a@ar@tb %t@ﬁ]‘i’é@ﬁmﬂﬂ@éﬁ ﬁdhﬁdﬁ@@d iiét@aﬂfﬁfgfé?@, ﬁqge%mgﬁﬁ%mg\u&él
ove are thgse wherein enotes.2 ot 3: m denotes - 3.
enafE R Bl SEERIGE, Salld g0 R ot B8 i afillon Sats thereor
with phasearmagicaiy ascentable ads andmptmally icthedermrotbhe ©ivates
and/3i eieirakes tharehyl, ethyl, propyl, CF3, CH2F; CH2CF3, fluorine,

chlorine, bromine, OH, methoxy, ethoxy, COOH or COOMe; RZ denotes
H, methyl, ethyl or propyl; 20 optionally in the form of the individual

- Prefgpedisampoyngantioinila haksyeerelbrasmdareiracemates,

optitemaitestioe 3orm of the acid addition salts thereof with
phaigpacalogically acceptable acids and optionally in the form of the

solyate arl,wd r fgw.yﬁre thereqf, 25 Preferred compounds of formula |
abgk%‘i‘f‘%st & erﬁ?ﬁi'n% hotes20r3;,
denotes CO; :

denotes a double-bonded group selected from among CH,-O, CH=CH or
CHz-CHzJ

R denotes H, methyl, ethyl, propyi, CF3, CH,F, CH,CF3, fluorine, chiorine,

bromine, OH, methoxy, ethoxy, COOH or COOMe;
R?  denotes H, methyl, ethyi or propyt; '
optionally in the form of the individua! enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof

~with pharmacologically acceptable acids and optionaily in the form of the solvates

and/or hydrates thereof.

‘ ‘Preferred-compounds of formula 1 above are thos'é wherein

denotes 2 or 3;

denotes 1 or2;

denotes CH,, CO, NR?, S or O;

denotes CO; .

denotes a double-bonded group selected from among CH;-O, CH=CH or
CHz*CHZ; .

R denotes H, methyl, ethyl, propyl, CFs, CHzF or CHCFs; -

W > X3 3

.R?  denotes H, methyl, ethyl or propyl;

optionally in the form of the individual enantiomers, mixtures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof,
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T W > X I S

m denotes 1 or 2; X denotes CH2, CO, NR2, S or 0; an A denotes CO; B

: ‘ double-bonded group selected from among CH2- =
wo 2@@?&2@ R1 denotes H, methyl, etfyl, propyl, CF3, CH2F (%C ggg@%&%sgs

R2 denotes H, methyl, ethyl or propyl; 35 optionally in the form of the
individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the
Prefaobdieampodiad yfifatasiiberedioVEQ2OTRBRH2 efin
P%'g/ @Q E5@%4595 Preferred compounds of formula | above are those
n i :
_wher'cjer:é: n (%S_notes 2 or 3; mdenotes 1 ;5 X denotes CH2, CO, NR2, S or
m 0. dgRAIRStds CO; B denotes a double-bonded group selected from
X aMm@HE&,@GE@RﬁrS@HDCHZ; R1 denotes H, methyl or CF3; 10
A R%gﬁaﬂgg%@pr methyl; optionally in the form of the individual
B

oRBEIEA A SR PR SR A € TR W70 CH=CH or

ph@iheCblggically acceptable acids and optionally in the form of the
R' Soh@iRtesipd/Admgraiesthereof. 15 Preferred compounds of formula |
R? ab§ve re gé)se Wfﬁ{ﬁginx denotes NR2 or 0; wherein R2 has the
SR ﬁ'v R85 , preferably H or C1-4-alkyl; particularly preferably
optignaliyckm $hatagrorighspindpittial enanirnashinpiyresahipedpdividual
enariiinesdysirdberfates bieomaliviGahe fantiasn éine, seidtuksitiialts thereof

“with m&%lé%loiogicany acceptable acids and optionally in the form of the solvates

and/or hydrates thereof.

Preferred compounds of formula 1 above are those wherein

X denotes NR? or O; wherein R? has the meaning given above, preferably H
or Cy4-alkyl; particularly preferably H, methyi, ethyl or propyl, particulary
preferably H or methyl; :

~ optionally in the form of the individual enantiomers, mixtures of the individual

enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof. ' '

Preferred compounds of formula 1 above are those wherein

denotes 2 or 3;
denotes 1 ;
denotes NR? or O;
denotes CO;

denotes a double-bonded group selected from among CH,-0 or CH=CH,;
' denotes H, methyl or CF3,

R?  denotes H or methyl; |
optionally in the form of the individual enantiomers, mixtures of the individual

_enantiomers or racemates, optionally in the form of the acid addifion salts thereof
-with pharmacologically acceptable acids and optionally in the form of the solvates
‘and/or hydrates thereof.
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ZUCU)«"XB:’

enantiomers or racemates, optionally in the form of the acid addition salts

thereof with pharmacologically acceptable acids and optionally in the form
WO #0f@3380ates and/or hydrates thereof. 25 Preferred compoBfa&BR005/054595

formula | above are those wherein n denotes 2 or 3; m denotes 1 X

denotes NR2 or O; 30 A denotes CO; B denotes a double-bonded group

selected from among CH2-O or CH=CH; R1 denotes H, methyl or CF3;

- PartiR2igenptesdrot mniybaripopirinine fabbob hreinivsuMerein

ena@%ﬁggrﬁ mixtures of the individual 35 enantiomers or racemates,
optiona y In the form of the acid addition salts thereof with

ph&RNg obncally acceptable acids and optionally in the form of the
sokjatedeaNiAyr hydrates thereof. WO 2006/032627 7
PC@;{E&QQQ@@MS% Particularly preferred compounds of formula |
above are those wherein n denotes 2; m denotes 1 X denotes NH; s A
deABRUBE @HQ*%@%@@Q[%@'&%Q%roup CH2-O; R'denotes H,
metkpode CR 3rathighatlCiRsthe form of the individual enantiomers,

optué‘ﬂ'élivr{?ﬁtﬁé%M%W!Hé%cﬁ@i@%@@%ﬁ%ﬁ?&%ﬁ%ﬁ:r%@tmﬂﬂayu‘ﬁm&uai
rm of the acid ad |t|on Its t ereo&ﬁ)(% with harmaco é%églca

enauloma it e R R R Brh e AR Al salts thereof
thhmawmgﬁé@ﬂ"w@mﬂ@@ﬁwmapamaﬂe trothpdamdobitiersaiNates

andic?p@eamietriitedfdenotes NR2; 15 R2 denotes cyclopropylmethyi,
cyclopropylethyl, cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl or
~ cycloheylethyl, preferably

1

- Also particuiarly preferred are the compounds of formula 1 above wherein

X denotes NR?;

R?  denotes cyciopropyl-methyl, cyclopropylethyi, cyclopentylimethyi,
cyciopentylethyl, cyciohexylmethyl or cycloheylethyl, preferably
cyclopropytmethyl, cyclopentylmethyi or cyclohexyimethyl, particufar‘iy
preferably cyclopropylmethyl; ‘

and wherein the groups n, m, A, B and R' may have the above-mentioned

meanings, optionally in the form of the individual enantiomers, mixtures of the

individual enantiomers or racemates, optionally in the form of the acid addition
- saits thereof with pharmacologically acceptable acids and optionally in the form of

the solvates and/for hydrates thereof.

Also preferréd are compounds of formula 1 wherein X denotes CH, and wherein
the groups n, m, A, B and R' may have the above-mentioned meanings, optionally

_ in the form of the individual enantiomers, mixtures of the individual enantiomers or

racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.

Also preferred are compounds of formula 1 wherein X denotes CO and wherein
the groups n, m, A, B.and R may have the above-mentioned meanings, optionally

- in the form of the individual enantiomers, mixiures of the individual enantiomers or

racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and opftionally in the form of the solvates
and/or hydrates thereof.
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cyclopropyirhethyl, cyclopentylmethyl or cyclohexylmethyl, particularly
preferably cycloprotylmethyl; and wherein the groups n, m, A, B and R’

WO 208{0¥4¢¢é the above-mentioned 20 meanings, optionally in tRe &8P 1RISSS

individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the

Also sobfaresdanmd/ gohysvatedstioé feahida Aledereisedansteo Duhdhefein the

grouf)%rﬂ‘%" hwﬁeéﬂﬂ" %‘ deRPRE e abvhereiRidied rﬂ%&ﬁlﬂ?@ cﬁ‘m@rﬂiw in

y'have the above- mentloned meanings, optionally in t eform of the

the f%ﬁ"\\ﬂ ihs DEMIAERRARTAMES oMb A e srdivisbiakrnaptiomers or
racem&iem a:teﬁonpﬂw iraltherfone foff thahttie adiditimtditaits thissbondth with

SlogicRlbs peasiatableLsits abARIIDIA A YSh&: @F‘Eﬂé’%ﬁl@ates
dl JHé % %and/o hydrates thereof. Also preferred are compounds of
andres iuars i@%ﬁ? denotes CO and wherein the groups n, m, A, B and

R1 may have the above-mentioned meanings, optionally in the form of

Also he bty @aa;m&ma@ombﬁw&a af it raivid daneRe BoaRI Ak Asin the
racemat S, §ptlﬁ1 Y12 the formé)gg]e acid a dItIOH salts thereofélﬁlth

grod ﬁ r‘mdco1og|ca y acce tagle acids acr)i\éleo |ona(ﬂfi'/ h HeF I 9 onally in
the f@ﬂwafégedﬂélﬁﬁh%%ﬁéﬁmé?éﬁ, wdumeimm\@ual enantiomers or

raceﬁ%@t’ééEBaﬂeﬁéiﬁdsﬁ%eﬁmmﬁaamwemmsa@ idsoiviétd wherein
phar%ibove #:r‘e %yaa BE5I8 H@d&%ﬂ’r&’é ?hﬁg 5(’; g E‘nﬁ‘%ﬁ MRS Hfes

ntlone eanings, optlonal rm of the In |V|dual
and/en BYHRaS &8 lres of the individual enantlomers or racemates,
optionally in the form of the acid addition salts thereof with 5

Aisoﬁﬂ@f@ﬁ@pmQ%M@&Qﬁega@#m%anwﬁe@ﬁaﬂbﬁ%@gmzoémewhemm
the solvates a I%eog }grate Fajgereof Alsot %ﬂe%"are c?m anm S !

GRS 1 n'X geRoted B4 3v9h & éP Q‘P, E B % R1
opﬂqwiynwaaﬁ@r&b@wmé?sim%@irﬁ@aﬁﬁw@e@@xmmeﬁ of dhadngividuethe
enanﬂw&aaiﬁmﬁmegﬁ aplbduaay wf the fodividfithenartiamii®okalts thereof

with armac oglca a(é:'(gg e rég}gg %}r?ga&gj(@ﬁg’m?ﬁg éﬁrﬁrgf ﬁ%i%kyates

drates thereof.

Also preferred are compounds of formula 1 wherein X denotes NH and wherein
the groups n, m, A, B and R' may have the above-mentioned meanings, optionally
in the form of the individual enantiomers, mixiures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof,

Compounds of formuia 1 wherein A denotes CO and B denotes CH»-O are
characterised by general formuia 1.1. '

OH
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is Also preferred are compounds of formula | wherein X denotes NR2 and
wherein the groups n, m, A, B, R" and R2 may have the above-mentioned

| WOreeiMiness7 optionally in the form of thg individual enantiomersQniRR085/0$4595

the individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates 20 and/or hydrates thereof. Also

In @Eﬁiﬁ@ﬁé@é@.&@@ﬂwB?éééfrfﬂméi%bW'B@fﬂé‘s)%djEBH{ﬁéd}ﬁb'sBma}‘Hﬁﬂﬁ"1 1

e the abgve-mentioned m

WS A P e R B AR AR Breraly i

the.ﬁ@rmmféh@naamﬁ@i%azsmmarrextuﬁpamfaw indiddoaeopmtoesos or
racoaskiiosn a@w@rﬁhamfmhomﬂm@oméaﬁ iaepeRinbisardds mﬁ

i e ereo ou ds
P R R el BB R TRl g oas
and/Raadeissdsyeeheral formula 1.1.0~OOHO HNN' nNx OH IRIm

1.1 WO 20061032627 9 PCT/EP2005/054595 In a preferred aspect the

Coﬂ{rﬁggﬂéﬁ“éfﬁ 2&%‘{% ?%é?éiﬂ'ﬁp %ﬁ&‘t}gféﬁ’BH?é& %e('ﬂri’l'dpf Ae

e above-ment meanings, op lonally in" thie form

ch %ﬁ@%@ffﬁeﬂ/émapé‘ﬁaﬁ&f&m@ ri%tures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with s
pharmacologicalfy tabIgHamds and optiorglly in the form of the
solvates and/or hyfiratefs thefeofH{Co und}(cof formula | wherein A
denotes CO and B d¢ 5 CH=CHyqre ichgiracjerised by general formula
1.2.1000HO HNN ' =

1

Rl 1.2

In a preferred aspect the present invention relates to compounds of formula 1.2
wherein n, m, X and R' may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with |
phannacoiogacaliy acceptable ac#ds and optionally in the form of the solvates
and/or hydrates thereof.

Compounds of formula 1 wherein A denotes CO and B denotes CHy-CH; are
characterised by general formula 1.3.

© OH 0

%(h‘m J{X
G

RY

HN

OH
m 1.3

In a preferred aspect the present invention relates o compounds‘of formula 1.3
wherein n, m, X and R' may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
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OH 5tR 1.2 in a preferred aspect the present invention relates to
compounds of formula 1.2 wherein n, m, X and R1 may have th '
wor 28[‘55@6)(3.2ﬁ:r’é7nt|oned meanings, optionally in 15 the form of thePﬁEH{%%?QP’GS%QS
enantiomers, mixtures of the individual enantiomers or racemates,
optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the
pharseiaiegicaiy/ acbyptabds HudscnZoptonadiyridsied formwdbthe/seheitea
andjg[eﬂ%ﬁ.gtgg)tﬁ&cégfdenotes CH2-CH2 are characterised by general
formula1l.3.OOHO HN N ,{n,,Ax OH 2s In a preferred aspect the
present invention relates to compounds of formula 1.3 wherein n, m, X
Compuiisrelyfdravelant ubmmmmam@m@ammmame form of
chartiqdRdrddsiabhaRaRECHARTRIAKIres of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with WO
2006/032627 104 PCT/EP2005/054595 pharmacologically acceptable
acids and optio M?I;gg] thedjgrm of the solvates and/or hydrates thereof.
Compounds of fgrmuja | ere;{p A ote CO and B denotes 0 are 5
characterised by gg
1.4 In a preferred
formula 1.4

gl formula ©PHO HNNNx OH (R)n

't the prese t m@ relates to compounds of
(RY,,

In a preferred aspect the present invention refates to compounds of formula 1.4
wherein n, m, X and R' may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or
racemates, optionally in the form of the acid addition salts thereof with
pharmacologically acceptable acids and optionally in the form of the solvates

“andfor hydrates thereof.

Compounds of formula 1 wherein A denotes CO, B denotes (3R35~'{‘4 -0 and RPorRY
denotes methyl are charactensed by general formula 1.5.

by @
®)

1.5

" In a preferred aspect the present invention relates to compounds of formula 1.5

wherein n, m, X and R1 may have the above-mentioned meanings, optionally in
the form of the individual enantiomers, mixtures of the individual enantiomers or

‘racemates, optionally in the form of the acid addition salts thereof with

pharmacologically acceptable acids and optionally in the form of the solvates
and/or hydrates thereof.
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15

10 wherein n, m, X and R1 may have the above-mentioned meanings,
optionally in the form of the individual enantiomers, mixtures of the

- WO 2¢0digddeat enantiomers or racemates, optionally in the formRE T 2a16/054595

addition salts thereof with pharmacologically acceptable acids and

optionally in the form of the solvates and/or hydrates thereof. 15

Compounds of formula | wherein A denotes CO, B denotes CR3R4-O and
Also BB RhyIBRAta PR ey LaIRRAMAS ST RATDIIE AR U raWR e Prrof

OH O HN N X OH 20 In a preferred aspect the present invention relates
among compounds 8f formula 1.5 wherein n, m, X and R1 may have the

above-mentioneBT@ ingQHoptjonally in thg form of the individual

enantiomers, mintugestef the.ind mnan jomers or racemates,

ition

optionally in the for altsMHereof with 25
uI
PCT/EP200S/054595 Also particularly prefetrred are cofrgpounds of
formula 1, whicltﬂ%r,e's%ect%from among O50 OHH O HN N /X\I,n
NH OH la OOH'\J—IOOH'/X~§[J~ Nué OH1b OO OHO
n N —_

N

1b
°%v™So0 oW 0
:N(\ *&'XH\NJ(
. " 0
OH ' @
ic
© O OH 0
Iﬁj)»“xﬁ\ﬂ
L Jn NH
OH :
CF, 1d
On"0  on 0
:’{’/\i:jk/ﬁﬁ}\hﬁi
» NH
OH.
ie

~ ‘wherein for 1a'n = 2 or 3 and for 1b, 1¢, 1d and 1e n = 2 and the compounds are

optionally in the form of the individual enantiomers, mixiures of the individual
enantiomers or racemates, optionally in the form of the acid addition salts thereof
with pharmacologically acceptable acids and optionaliy in the form of the solvates
and/or hydrates thereof. | '

In another aspect the present invention relates to the above-mentioned new
compounds of formula 1 in the form of the individual optical isomers, mixtures of



HN N /X\tInN O OHs 1lc O~O OH O HN N KH~nNANH OH CF31d

O~O OHH OHNNNH OH l1le wherein for 1an =2 or 3 and for 1b, It, 1d
WO 200%0R262Z 2 and the compounds areys10 optionally in the forREoEFRPI5/054595

individual enantiomers, mixtures of the individual enantiomers or

racemates, optionally in the form of the acid addition salts thereof with

pharmacologically acceptable acids and optionally in the form of the

the il{ﬁﬂl)iéti.% e%iéﬂtﬁémé@éaé?t $§béfﬁ§{eé,5%@@gtbﬁp @?@%ﬁégeapéas@mf : bouln_ds of
Invenlion relates e ove-mentiopneda new. compou LIOLMU In
form R A AV O RS WS 12
enanfignmere b osympsuRds plforadiaannsiding de thedmgation are of
excepastelimbvoprafes clirar Reampnitdsesf ofaswarmoieitoonfofithda 1 may
i rj , While the R enantiomers of the
s be fe?g%%goﬂlﬁggsggaéﬁ%ﬁa I accgérjﬁg to the invention are of exceptional

importance. The R-enantiomers of the compounds of formula | may 5 be
represented by géhieka la R-1 2B OH OPHN H H 0\ /~" N X OH \

Wﬁeﬂ&?y have the

OH o
R R-1

above-mentioned

wherein the groups n, m, A, B, X and R' may have the above-mentioned
10 meanings. Also particularly preferred of these are compounds of formula R-1,
selected from among

Ria

R-1b

15 R-1¢c

OH

©Fs R-1d
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10 meanings. Also particularly preferred of these are compounds of
formula R-1, selected from among O~O OHo HN N }J'( ntin N" 'NH

WO 2@gidde27a 0V'O OH O (H HN NyL1aN N' OH R-I'b ~O Ol /Er@biitsd595
NN O off 15R-1c O O~O OHHN NN NH OH\ CF3 R-1d WO
2006/032627 13 PCT/EP20051054595 O~0O OH O HN N\ /X\'t 1n N NH
OH R-le whereinin R-la and R-lcn =2 or 3 and in R-lb, R-Ild and R-le n =
2 and the co § arepptionally in the fgrm of the individual

enantiomers, mixtures of the
@)\/ K{’in\NJ(

wherein in R-1a and R-1c n = 2 or 3 and in R-1b, R-1d and R-1e n = 2 and the
compounds are optionally in the form of the individual enantiomers, mixtures of the

R-1e

~ individual enantiomers or racemates, optionally in the form of the acid addition

salts thereof with pharmacologically acceptable acids and optionally in the form of
the solvates and/or hydrates thereof.

Methods of separating racemates into the respective enantiomers are known in the
art and may be used analogously o prepare the enantiomerically pure R- or S-
enantiomers of the compounds of formula 1.

In another aspect the prese'nt invention relates to the above-mentioned new
compounds of formula 1 as pharmaceutical compositions. The present invention
further relates to the use of the above-mentioned compounds of formula 1 for
preparing a pharmaceutical composition for the treatment of respiratory
complaints.

‘The present invention preferably relates o the use of the above-mentioned

compounds of formula 1 for preparing a pharmaceutical compaosition for the
treatment of respiratory complaints selected from the group comprising obstructive

- pulmonary diseases of various origins, pulmonary emphysema of various origins,

restrictive pultmonary diseases, interstitial puimonary diseases, cystic fibrosis,
bronchitis of various origins, bronchiectasis, ARDS (aduit respiratory distress
syndrome) and all forms of pulmonary oedema.

Preferably the compéunds of formula 1 are used to prepare a pharmaceutical

composition for the treatment of obstructive pulmonary diseases selected from
amc_)ng COPD (chronic obstructive pulmonary disease), bronchial asthma,
paediatric asthma, severe asthma, acute asthma attacks and chronic bronchitis,

- while it is particularly preferable according to the invention to use them for

preparing a pharmaceuticat composition for the freatment of bronchial asthma.
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5 individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and

WO 20061787 in the form of the solvates4and/or hydrates therediCERTBAY 595
separating racemates into the respective enantiomers are known in the

10 art and may be used analogously to prepare the enantiomerically pure
R- or S- enantiomers of the compounds of formula 1. In another aspect
Prefdtubly ése nbimyentials refdtemtda Heaabavsethenoepaaanpcammaceotisadf

coméB%HFi‘ ?ﬁ@ﬁré%%%'ﬁtl'fﬁl BRSNS Wﬁ%ﬁﬁl&?\vﬁﬁg‘ﬂ% c;r'i_gtns in

urther relates to the use o ea t I
Vo R HF Y RAPRER L IRSESEORTGH TR ERE T DIETor

def iciespyratory complaints. The present invention preferably relates to the use
of the above-mentioned 20 compounds of formula | for preparing a

s e R

compasition faigihe treatmentrgfargiioivenpuimenmysinasines seltgtegddrom

amos@?‘(')ﬁni!@hi’?B’eﬂWﬁ%s %m&ﬂg'mmhthdmAR triey§éeetibbgsisork-related
cnitl various,origins, nproncniec IS

noxiqjg RS Bae R Sl 8 o L B Bl . A SeUE AR Hkea by lung

tumomammm!%#maa%im%m&ﬁaeeGﬁeaphoalveofaf

carcifompRasitb [yfapteerseatment of obstructive pulmonary diseases selected
from among COPD (chronic obstructive pulmonary disease), bronchial
asthma, ao paediatric asthma, severe asthma, acute asthma att?[cks and

PreferabliialsRABRIFOMBANEAS OLITRHIA Rrersani o RERATRE B REMaceutical
comjroaiivio fiaothedrtaiméot ofrimperstitial puinoagaudiseasesssiaiiaddrant

amogref 8&%@3%%@%3% PRBHOP eI RIE IR Rl
uja | are used to pre
e N e T
variovBifacters isushoassior Qz@pme{@ﬁ@ﬁﬁl@!&s@mm B@#ﬁdﬁ&ﬁ*ﬁ'&i@&&k’e) or
radta%ld?f%@ﬂéé@ tﬁﬂi@miﬂérﬁtﬁlﬁtelﬁbygéf refdieaidiviedes, hechamsionpsiaraple
u pu%?r %m% ?Péﬁ‘ﬁ?s%@r%@% Spgg?éo? %E%PQHJBHQ%S% such
res flc ve pulmonar

ses selecte
as for- example Boeck‘s dzsease ldlopathic interstitial pneumonta or idiopathic

" pulmonary fibrosis (lPF)

Preferably also, the compounds of formuta 1 are used to prepare a pharmaceutical
composition for the treatment of cystic fibrosis or mucoviscidosis.

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the freatment of bronchitis, such as for example bronchitis caused
by bacterial or viral infection, allergic bronchitis and toxic bronchitis.

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutxcai
composmon for the freatment of bronchiectasis.

Preferébly also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the treatment of ARDS (adult respiratory distress syndrome).

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the treatment of pulmonary oedema, for example toxic pulmonary
oedema after aspiration or inhalation of foxic substances and foreign substances.
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among allergic alveolftis, restrictive pulmonary diseases triggered by
work-related noxious substances, such as asbestosis or silicosis, and

wo J&siiietissy caused by lung 1o tumours, such as for example ¥ARPESNFOSISsqs
carcinomatosa, bronchoalveolar cartinoma and lymphomas. Preferably
also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the treatment of interstitial pulmonary diseases selected
from 1s among pneumonia caused by infections; such as for example
infection by viruses, bacteria, fungi, protozoa, helminths or other

Parlissdady ereferablinibainsasant daveptiamiceistestorthaush aé e examplands of

formadd Harp papdiRiy hepHdnaatisieney coadidigibindope RRAMMONIET 85thma

irosis, coll has f | thematod
or e e B e T R SRR S R sgpvoncs
of fosxutipldBouerating aehatppasiiicalaempp pieniumacs-ridanimatment

of inflalmaatuly fibidsibdtRichiveratepakliorlseo thelapip punssueidoioriaslotige-a-

dayﬂﬁg%g;&rgpgg%%h RAGS) tical composition for the treatment of cystic

brosis or mucoviscidosis. 25 Preferably also, the compounds of formula |
are used to prepare a pharmaceutical composition for the treatment of

~ The presenitinyantivasiso esdates|tobaqncitssiorsitd fydiaciatiof tievibbve-

menfiCAEE By SL0Y, nnacicnend IPHaPE Sl Moid BrHIE BBl A%ReliBned
com IR B ST I TR PE BRI BlR g SPeTaPBcaly ffgotive
amogtisp dhederesentninnantioa tstheroelatparte ppitassasdotidhe treatment of

. astheeinposOeDicHBebRRSeRNhhARINR @AW Fe T RORLEIRASSHtioned

com%%rﬂ: QS{J,T})?) gﬁe@é?%%?a‘ls&et%edcqm 28 s?ggf%ogm&#]? %LI:]at b egutt?caily
repare a pharmaceutical tompaosition Torf the treatmentof pulmonary
effecfbgeamotstexample toxic pulmonary oedema after aspiration or

inhalation of toxic substances and foreign substances. WO 2006/032627

 in oS LERRPANOA5 5 rreisl b piae i imavessRHYRRIOn

relates to the use of the compounds of formula | for preparinga | ‘
comBRAIa LB ASb Lt [P T SlANF AR R IR BISESSP I AISo o
phapaagaitgicalhoacoeptdbihacide arndreptionatiisdivd tommoi tdssblvates
andiormitiRaldotiERRATING a pharmaceutical composition for.once-a-day
treatment

- By acid addition salts with pharmacoiogically acceptable acids are meant for
example salts selected from the group comprising the hydrochloride,

hydrobromide, hydroiodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrobenzoate, .hydrocitréte, hydrofumarate, hydrotartrate, hydrooxalate,
hydrosuccinate, hydrobenzoate and hydro-p-toluenesuiphonate, preferably the
hydrochloride, hydrobromide, hydrosulphate, hydrophosphate, hydrofumarate and
hydromethanesuiphonate.

By the term "Cqe-alkyl” (including those which are part of other groups) are meant

‘branched and unbranched alkyi groups with 1 to 6 carbon atoms, and by the term

"C1.4 -alkyl" are meant branched and unbranched alkyl groups with 1 to 4 carbon
atoms. Alkyl groups with 1 to 4 carbon atoms are preferred. Examples of these
inciude: methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, fert-butyi,
n-pentyl, iso-pentyl, neo-pentyl or hexyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu,
-Bu, +-Bu, etc. may optionally also bé used for the above-mentioned groups.
Unless stated otherwise, the definitions propyl, butyl, pentyl and hexyl include afl
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of inflammatory and obstructive respiratory complaints, particularly for the
once-a- day treatment of asthma or COPD. The present invention also

WO 2R968{833%& a process for the treatmentsof the above- 10 mentiSndEP2005/054585
diseases, characterised in that one or more of the above-mentioned
compounds of general formula 1 are administered in therapeutically
effective amounts. The present invention further relates to processes for

the ﬁbeﬂtﬁaﬁmnbﬁﬁ fstheefth€ Qe Dp shamntstiond Tintizatenexamptzepobpyl

mclu@@s )g;%%m &sggﬁyw@mg&a&r@ww'asé@ﬁ%@?aha%?—f%ty:

once therap effective amounts. In another aspect the
efc. present invention relates to the above-mentioned compounds of formula
- 1in the form of the acid addition salts thereof with pharmacologically

AlkyR¥rReR Patl?s W%&Wtw e m\;@ﬁmwanag;a BRI

hydrates WFreOf y.acid addition ?ésllts with pharmacologically acceptable
grougérdseapé dHRMRT i P9 QG RUAom the group comprising the
hydrochloride, hydrobromide, hydroiodide, hydrosulphate,

The 'Pé.’ﬁﬁol[’b%@]ﬁéﬁy?'f’ MQWW%@@WQF@ HYAONHIR groups) denotes
b ma eat i’ '@6%{ at%y h droben%%% dro itrat msdgofg%ar%
st SR AN S e
“szgmpt“tdee@@ﬁjnsﬁaﬁa@ areteinbyignabed aikeaYiasrasps Wb ticarbon
atoniy/(BRsRRIRa i PlasephBisastysieldmasRihand. Preferred are alkenyl

arouDUAm SR aesBL R’é%‘?ngoE?( s R AR o dhasEn
BTRRER

ich are part Oof other groups) are meant unpbranc

- butegApRTIRIVA 85 BEBHn IRSS SiEBYRSIErRS. Bt deinijpns:

butendnperttayicdindiarehytimtkyt g rallips ssithia isotremibdormasonfishagmoups in
uegfeﬁpmghfartg,ea Qprbﬁ; BISyPiScRIgiared. Examples of these 35

o s L o, %Sﬁ%ﬁ%s‘&ﬁ%%%é‘% R

_propenyi- ﬁrmeﬂnyh%@rongnylt% etc. may optionally also be used for the

above-mentioned groups. Unless stated otherwise, the definitions propyl,

BRI 5 A ey e

branghestisnd HRbsanshedalipreybaspyps with 2 to 6 carbon atoms and the term
"Co4-alkynyl" denotes branched and unbranched alkynyl groups with 2 to 4 carbon

atoms, provided that they have at least one triple bond. Prefefred are alkynyl

* groups with 2 o 4 carbon atoms. Examples include: ethynyl, propynyl, butynyl,

pentynyl or hexynyl. Unless otherwise stated, the definitions propynyl, butynyl,

- pentynyl and hexynyl include all possible isomeric forms of the groups in question.

Thus, for example, propynyl includes 1-propynyl and 2-propynyl, butynyl includes
1-, 2- and 3-butynyl, 1-methyl-1-propynyl, 1-methyl-2-propynyl etc.

The term "Cs.s-cycioalkyl" (including those which are part of other groups) denotes
cyciic alkyl groups with 3 to 6 carbon atoms. Examples include: cyclopropyl,
cyclopentyl or cyclohexyl. Unless otherwise stated, the cyclic alkyl groups may be
substituted by one or more groups selected from among methyl, ethyl, iso-propyi,

tert-butyi, hydroxy, fluorine, chlorine, bromine and iodine. Alkylenecycloalkyl

groups are cycloalkyls linked by an alkyiene bridge. These include in pamcu%ar
cyclopropylmethyl.

The term “-Cm-haioalkyl" (including those which are part of other groups) denotes
branched and unbranched alkyl groups with 1 to 6 carbon atoms substituted by
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includes n-propyl and iso-propyl, butyl includes iso-butyl, sec-butyl and
tert-butyl etc. Alkylene groups within the scope of the present invention

WO 2ane/bsreging alkyl groups, i.e. alkyl groups linked to two othércgveRpsositas595
term " C2_6-alkenyl " (including those which are part of other groups)
denotes branched and unbranched alkenyl groups with 2 to 6 carbon
atoms and the term 10 "C2.4-alkenyl" denotes branched and unbranched

one BIKeRYEHQIRRH ALY 8 %QQBrﬂt@@g.4-87@!*%%'&%5%9&‘(&%@“

o B T R R T e
More, BARIEr LSS M@h@mwdt‘ théaldfedtions pt@psrwle ma@wded
Pref@ﬁ@tﬁﬁﬁl@g’%fﬁ&ﬁwwmlﬁ& mﬁm'%ﬂ%méﬁw@émsw PR

gxaé%;gg?ggp , 18 2 @Hﬁ’ | includes 1-propenyl and

ropeny uten§/I mc hutenyl, 1-methyl-1- propenyl,
1-methyl-2-propenyl etc. The term " C2.-a|kyny| " (including those which

The ssenpaICRipHer gisclngirdenries vﬂﬂ&:@f@wﬁmgmﬁr mrhg@@) alkybws
aron%%@ﬁw d@g&éﬁz Witk gﬁ%(]%ykyn ﬂ@?o% 25 r@é Ed ﬁ%s

bran d unbran yl'groups wit o g ca

Akdgteryapmips ade rafaf@r@épérwwrﬁx an
aikylgnmbﬂdgeh ‘Zhes@GachﬂieammiEtxlamb&:Z}mlude ethynyl, propynyl,
butynyl, pentynyl or hexynyl. Unless otherwise stated, the definitions
ro l, byt I 25 and ny] include all possible isomeric
el B 35565 P Reer RO e PR P P Ree
bromm@ﬁyﬁﬁlmd@@aﬁwmtpﬁwﬁmna zhmmaamwayamme are the

prefdriséthaldgeepynyl, 1-methyl-2-propynyl etc. The term "C3.6-cycloalkyl”
(including those which are part of other groups) denotes 30 cyclic alkyl

groups with 3 to 6 carbon atoms. Examples include: cyclopropyi,
Comprytiis Y IsngraldnERHiah ey Saveacls Smas (REcERIMNaRYY giatexyl
groummlmbaatumbpmhran@rg gaonips Seietiekiraompengiv etfiybneral
formfelaY4 fﬁ@ﬁf( @éﬂfo?%rEQthQmFm%f P‘&% fQriggy § by a%ﬁﬁ’ﬁﬂaceuttcaiiy

nec cloalkyl rou aI sllnke lene

acodfiebe PSRN RRP osghoric
acid; @Blﬁﬁﬂﬁ@ll@ﬂld(mrcmgmgqmm&achm ima@mmerrgalmpsamté,rfmmnc
acidPerRehasRndrHy A8 adeloseinoVEE 440048 ARARBSutically

: acce;ﬂgg é%%geél such as alkali or alkaline earth metal hydroxides or carbonates,

zinc or ammonium hydroxides or organic amines such as e.g. diethylamine,

~triethylamine, triethanolamine etc.

As stated previously, the compounds of formula 1 may be converted fnto the salts

- thereof, particularly, for pharmaceufical use, into the physiologically and

pharmacologically acceptable salts thereof. These salts may be present on the
one hand as physiologically and pharmacologically acceptable acid addition salts
of the compounds of formula 1 with inorganic or organic acids. The acid addition
salts may be prepared for example using hydrochloric acid, hydrobromic acid,
éuiphun’c acid, phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid or maleic acid. Mixtures of these
acids may also be used. In order {o prepare the alkali and alkaline earth metal
salts of the compound of formuia 1 it is preferable to use the alkali and alkaline
earth metal hydroxides and hydrides, while the hydroxides and hydrides of the
alkali metais, particuiéﬁy sodium and potassium, are preferred, sodium and
potassium hydroxide being particularly preferred.
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WO 20061032627 17 PCT/EP2005/054595 one or more halogen atoms.
.. By the term "C1_qg-alkyl" is meant branched and unbranched alk roug)
WO 2008032637 carbon atoms which are ssibstituted by one or n{dr yﬁga?ge@ﬂ 4595
atoms. Alkyl groups with 1 to 4 carbon atoms are preferred. Preferred
halogen atoms are fluorine, chlorine, particularly preferably fluorine. 5
Examples include: CF3, CHF2, CH2F, CH2CF3. The term " Cr,10-aryl"
(including those which are part of other groups) denotes aromatic ring

if desciﬁe ﬁﬁ%\%gmﬂéyﬁ}ﬁiéﬁ%ﬂe@gér@]%%@m@)%%% %@P{L@@ u‘ﬁ&'ﬂgé?satts

or napht roups_are aryl oups lin

A ere&lf(yléﬁ‘\‘@fﬂﬂﬂﬁb f@ﬁ@@@fﬁlﬂﬁ%l Ma_uiaion®ie, the

acceptaiple ehitsetpramsinivitiventinordendtes frgani, a:htmraegtaibieramésnfm this
rp%r?ﬁclgﬁéeﬁ? éﬁﬁ%@@%{m %ﬂf‘%cﬁ%@ﬂ?’ﬁ'@%@zér%&% ﬂEde”‘!%manc

pre ferred halogen 5 Compounds,of general formula | may ha
cid GRS rOASHRERF RN, Aok Uit PRS SR g R ori
amd ,sulphuticatiitstaBanpaciddyr afigienacid. fhfidukes ohfyasergisie vaymaiso be
usedthe form of internal salts, salts with pharmaceutically acceptable inorganic
acids such as hydrochloric acid, sulphuric acid, phosphoric 20 acid,
sulphonic acid, or organic acids (such as for example maleic acid, fumaric
@E@g@\%mn the form of the

andlviﬂmﬁéﬂiﬁ%ewcﬁmah@mm@vma!l@tiamafhakme:ewdem in

the fo*%rg?(@lgstﬁ tS%g@(%‘éﬁtﬁiqthQ f&rrﬁ{‘HP lfF@é‘lS%@QQﬁ%BH%%HHm acu:i

S such as e amine, trlet mlne trletr‘l:%gol Ine etc.

addméavﬁta@aaapaﬂ?éom Ry acsesiapiarmdsnsy AR 2cid
addition salis Wit éytipdalibcigs fofqrreraraputivdrosiioit@tiedrobromic acid
oro @WIMWaQ'F&r%WB@@M@Cﬁ%%e& {r4nerepf. These

ats ma res nt on the one hand as phyS|oIog|caIIy and
acceptable acid addition salts 30 of the compounds of
formula I Wlth morganlc or organic acids. The acid addition salts may be

Thee@ﬁ &rmﬁ alwehmmmwimpiserwdmmi@mdemates but
t?ré R%.é‘?ﬁ&)g”f?é”m ta”@gc ﬁ%mpounds

ic’acid;, succinic aC| citric aC| maleic
in thg&@nmg&gﬁggraﬁ{ﬁggg in the (R) form are preferred.

 The compounds according to the invention may be prepared analogously to

methods already known in the art. Suitable methods of production are known for
example from US 4460581 and 4,154,829, the whole of which is hereby

incorporated by reference.

The following Examples serve to further illustrate and clarify the present invention
without restricting its subject matter to the Examples provided by way of
Hustration.
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acids may also be used. In order to prepare the alkali and alkaline earth
metal 35 salts of the compound of formula I it is preferable to use the

' wo 200tsadioapd alkaline earth metal hydroxides and hydrides, wipiterthe2005/054595

hydroxides and hydrides of the alkali metals, particularly sodium and
potassium, are preferred, sodium and potassium hydroxide being
particularly preferred. WO 2006/032627 18 PCT/EP2005/054595 If
desired, the compounds of general formula (1) may be converted into the
salts thereof, particularly, for %harmaceutical use, into the
pharmacologically acceptable ESF with an inorganic or organic
acid. Suitable acids for this 5 purpose include for example succinic acid,
SYN TSR QG aeitrApEHS 2fitkh fumaric acid, maleic acid,
methanesuiphonic acid, lactic acid, phosphoric acid, hydrochloric aC|d
sulphuric acid, tartaric acid or citric acid. Mixtures of these acids may also
interrbediated : terfFhatinyramineRiawto yhbulyirpadraisatequestion,

23.6 &Qﬁ'@?é}%\ﬁ&tﬂ@@r{%mﬁf(W-dﬂﬁé’ﬂﬁﬂaém&%%sﬁﬁmw% f?fd@%t_
|V|dual enantiomers orr es,.jn the form of e tautomers and
ethan AT TR BIATE BEath Ty e s o g Sy okl 3
ambi@htahmwawawféb&émb@m pessEs tontinmiprrasrucirandie
detec@é&f&awmﬂslwghahmﬁm@gmwm@Qe&ly@@tﬁcmi@mw@mqnacsamdnt

ot 81 USRRSEEE, LB YR 210 GBI il

IM+HEeF28% form of racemates, but may also be obtained as pure
enantiomers, i.e. in the (R) or (S) form Compounds 20 in the form of

InterfREGEBISS RLANIRGHRY feraassrRIsiRsIRA- s hRApIRCARES ARgOrding to
the Jnveniion may be prepared analogously to0 methods a reay known in

benzimidazobeOlige methods of productl n are known for example from US
4460581 and 4,154,829, the whole o tich is hereby 25 incorporated by
reference. The following Exﬁnnpl zjh p-further illustrate and clarify the
present invention without rést tlng its S gt matter to the Examples
provided by way of illustration. 30 WO 200§/032627 19
PCT/EP2005/054595 '

a) teri-butvi [3-methvi-3-(5-methyi-2 -nltro-phenviamzno}-butv!}-carbamate

2.0 g (12.9 mmol) 3-fluoro-4-nitro-toluene, 2.6 g (13.0 mmol) tert-butyl (3-amino-3-

methyl-butyl)-carbamate and 2.3 g (16.8 mmol) potassium carbonate are stirred
ovemight at ambient temperature in 20 mL DMF. The solvent is distifled off and the
residue is combined with ethyl acetate. The mixture is washed repeatedly with

~water, dried with sodium sulphate and the solvent is eliminated. 4.8 g yellow oil,

Mass spectroscopy: [M+H]" = 338.

b) fert—bgtvl {3-2-amino-5-methyi-phenvlamino)-3-methyl-butyil-carbamate

4.71 g (14.0 mmol)} tert-buty! {3-methy1—3—(5~methyi—2—nitro~phenyEamino)—butyi}
carbamate are dissolved in 110 mL methano!l and hydrogenated in the presence of
340 mg palladium on charcoal (10%) at ambient temperature. Then the catalystis
separated off and the solvent is distilled off. Brown solid. Yield: 3.72 g (87%), mass
spectroscopy: [M+H]" = 308.

¢) tert-butyt [3-methyl-3-(6-methyl-2-oxo0-2. 3-dihydro-benzimidazol-1-yl)-butyi}-
carbamate
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A soliopeixind w{érﬁr ﬁ@*&%‘&é@éf‘?&‘%%?ﬁ?é

EXAMPLES SYNTHESIS OF INTERMEDIATES 5 Intermediate 1:
tert-butyl (3-amino-3-methyl-butyl)-carbamate 23.6 g (117 mmol) tert-butyl
wo 20téidastiprethyl-3-oxo-propyl)-carbamgte in 700 mL ethanolieGIHER2ANIH054595
solution are treated in the presence of 3.5 g Raney nickel at ambient
temperature with 3 bar hydrogen pressure until no more educt can be 10
detected by thin layer chromatography. The catalyst is filtered off and the

176 g rﬁ“?ﬂ%rﬁc’f?i@%%@!’ﬁ?ﬁ”ﬁﬂﬁﬂo %Wﬁ%@ﬁt?é'n SidneR-3-MéRADUty(]-

e A ST oGNS Bl (27 ol 1.1
carbohgldrifnidoakdtiazobe) unéizwewmermgm fmm@swmuemﬁmwe
res'd%g%;@r%nbolegg{ﬁ%ﬁ%%&a@eﬁ% ﬁﬂ@db@uftwésﬂeatggé@mwmm
vl
potastRT HAHBY b SENC. PRI 2 Sl S0Ia SR by T Aed with
soduummptmteewnemmm@cmmwmbeﬁs&mwamﬁmr@ R
with M@‘R'H@&?&%\%ﬁ%h%ﬁ@te Qlﬂeaﬁwzﬁt%edﬁzhjlﬂﬁqddﬁng&%dgtarigd is
W um sulbhate e solvent is eliminated. 4.8 g

st:rre%lmgwi(ds ff gg g‘&%lgs% R Eﬂ* = 338. 25 b) tert-butyl
Yield{[3- (Q@wﬁﬁ%@%ﬁ%@l%ﬂ%ﬁﬁﬂ&ﬁﬂﬁ&)@ﬂﬁﬁlhﬂ Batll-carbamate 4.71 g

(14.0 mmol) tert- butyl [3 methyl -3-(5- methyl -2-nitro-phenylamino)-butyl}-

R EraRRAseHD B
mﬁ&%ﬁ?.gﬂ*ﬁﬁ"@
benzmﬁfdaﬁ@wmwhﬁuwcbmam@téaﬁ%m&sﬁamar@myem]mm
molaéﬂ?ﬁif?éﬁé FAs J::d :n dloxane and then heated to 80°C for 90 minutes, during

h 3-

B
so;vaarrsm;gm[ea(zfamd@mwepﬁeﬁym.W@thﬂmeauw

1.04 §F8HyRRIBRRGrL) Tiks sepitnedontly At g 2=26¥nol) 1 1-

Intermediate 3:1-( 3~ami'no-3-methvl~butvi)~5-triﬂuoromethvi-1 3-dihvdro-

benzimidazol-2-one
O, H
yw
HZNK\/N _ ' : .
CF, .

a) tert-butyi [3-methvl-3-(2-nitro-4~triﬂuoromethy!-nhenvlam_ino}-buty!marbamate '
This is prepared analogously to method 2a) from a total of 3.25 g (15.5 mmol) 1-
fluoro-2-nitro-4-triflucromethyl-benzene and 2.74 g (13.5 mmot) tert-buty! (3-
amino-3-methyl-butyl)-carbamate. 6.1 g yellow oil. Mass speciroscopy. [M+H] =
392.
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carbonyldi-(1,2,4-triazole) and stirred overnight. The solvent is distilled off
and the residue is dissolved in ethyl acetate. The solution is washed

WO 2ausseEssively with 5 potassium hydrggen sulphate solution &t /E&0d0Gi054595
chloride solution and dried with sodium sulphate. The residue is
chromatographed (silica gel; dichloromethane with 0-16%
methanol:ammonia = 9:1) and the crude product thus obtained is stirred

b) tertBigigHp %‘i’i‘ﬁ“n‘ioLérgﬂ?ifﬁ)ﬁ%'u‘%é‘“tﬂ%pﬁ@Wi%ﬁn&)@%@iﬂ@ﬁﬁﬁ-pmpvﬂ-

" sgeﬁtroscopy [M+H] = 334. 10d) 1 (3 amino-1
ca ethvi-prop/)-6-methyl-1 3-dihvdro-benzimidazol-2-one A solution of

6.10 ¢.6(f (mmointerf-tstyb[Ayngthye 2 higariettifilprorethg-pigry@mino)-

buty!P&%ﬁ?Wétéoéﬂe Wh%&ﬂm@am&%&%%ﬁtmhétﬁ&%bs PRIRRIDES ith

govi}q mL 4sm0|ﬁ %}Iroc&ﬁ) am% ioxane and then heated to 90C for 90 -

(90% iias S85h Rhi te precipitate settles out. After cooling
to ambient temperature the solvent is distilled off and the residue is

¢) terBiifd in digindeiies-(Abis-salifivdiriticthOt B 38GkodRydreshianieio!-1-

i Sé)l%%tﬂ? Copy: [M+H]+ = 234. Intermediate -
-Bf =3-methyl-butyl)-5-trifluoromethvh1,3-dihvdro- 20
5.00 sdﬂ%mel)é%ﬁbt&y@ BINRR-irE g remeling rphensREinop! 1

dimethiiepfoipifiberotratiatepdrengidathip ¢ hiltytraathamatsbors/idionelzed are
react3RUPGWSHKLR M@g@tfé Priritd %%5@131@ A Held: 4.18 g

o, Juoro-2-nitro-4- tnfluormﬁ bggéene and 2.74 g (13.5 mmol) tert- butyl
(78%)3 PRSHRREARSERRY: carb&itate. 6.1 g yellow oil. Mass
spectroscopy: [M+H]' _ 392. WO 2006/032627 21 PCT/EP2005/054595

d) 1-8- %Mlmethyi-butyn- 5-riflucromethyi-1.3-dihvdro-benzimidazol-2-one

_ intermed:ate 4: 3-(3-amino-3-methvi-butyi}-3H-benzoxazo!

e e
mmew%ﬁﬁmﬁmﬁmm@ﬁﬁ&@bﬁﬁmﬁmﬂwmﬁ fs are

- camMW%@@wy oaestbpdZh)sdbeit: MBHIY 5 EBB); mass

spectroscopy: [M+H] = 362. c) tert-butyl [1,1

-dimethyl-3-(2-oxo-5-trifluoromethyl-2;3-dihydro- benzll ggéol-l-

o}”0
H2N></\/N

a) 1~iodo-4-meth\/! nitro-pentane
A solution of 44.7 mL (352 mmol) chiorotrimethylsilane and 50 mL. acetonitrile is

" added dropwise to 26.0 g (177 mmol) 1-methyl-4-nitro-pentan-1-of and 52.8 g (352

mmol) sodium iodide in 350 mL acetonitrile. Then the mixture is heated to 50°C for
4 hours, then the solvent is distilied off and the residue is combined with 500 mL

diethyl ether. It is washed successively with water, sodium thiosuiphate soluticn
" and sodium chioride solution. The organic phase is dried with sodium sulphate and

evaporated down. 34.2 g of red oil.

' b) 3+ 3-methvl-3-nitro-butvl}-3H-benzoxazol-2-one

1.70 g (42.5 mmol} sodium hydride (60%) are added batchwise to a solution of

~ 4.50 g (33.3 mmol) benzoxazol-2-one in 50 mbL. DMF, while the temperature is kept
‘below 0°C by cooling. Afier one hour's stirring a solution of 9.61 g (37.4 mmot) 1-

iodo-4-methyi-4-nitro-pentane in 20 mL DMF is added dropwise so that the



10

15

20

25

35

yi)-propyll-carbamate 5.00 g (13.8 mmol) tert-buty!l
_ [3-(2-amino-4-trifluoromethyl-phenylamino)-1,1 10
WO 20dimoazhgr-propyl]-carbamate and 6.%3 g (41.5 mmol) PCT/EP2005/054595
1,1'-carbonyldiimidazole are reacted and worked up analogously to
method 2c). White solid. Yield: 4.18 g (78%); mass spectroscopy: [M-H]'
= 386. d) 1-(3-amino-3-methyl-butyl)-5-trifluoromethvl-1

temp %M@@@é&%@ﬁé&é@@ﬁéﬂm@ ghiaagoveinighnatapehRsht
tempeatR S (D6 2Ny orc;s?;f*e%#%fé Toh side e akon o n sy acqte
and mba@rmecesémetv mtb 6895 anth @B&%? SRtiap wih

sodluth adiiard %@mm@mﬁhﬂb@@lmw@@hﬂaMIMme 20 0~

g do 4-methyl-nitro-pentane A soluti f
sect o ﬁ@l%@) y -p solution of 44.7 mL
P (§§§ B¥h hforotrimethylsilane and 50 mL acetonitrile is added
dropwise to 26.0 g (177 mmol) 1-methyl-4-nitro-pentan-I-ol and 52.8 g

c) 3—(@531:&5—Hlm@ﬂ1$pﬁium)i@ﬂd@ein23&@zm2amtenitrile Then the mixture is

110 %%agﬁdgﬁgtﬁc?%f%é tﬁﬁrb@%ﬁ'é@&tﬂs&d% ﬂ%@ﬂﬂé?@a&wﬁ%ﬂ&bed

with Hiathor o
i m‘féﬁafén” Y SEHERRAROHIE S g T 25
catalpspant inhciee m)dumsvmeammiysmp W@n@r@a@f%aagdm@aram f@@é g

from ?ﬁé‘*gb%:ﬁo'i@f’ﬁ é%ﬁ&?éh&'rﬁr%&ataﬁwhéﬁ faendauazaid soneht 19 distilled

off anddhg ;ﬁ#g;%% %%de on >[4 %%ﬁme@%&%ﬁ%r? AL Vield:

6.0 géﬁ?ﬁémarélsﬂa@m Wbbwmmﬁnw@?‘%e" Ad6r é”smng a
solution of 9.619g(37.4 mmol) 1- 35 iodo-4-methyl-4-nitro-pentane in 20

JENeIEITEE
0 not excee e mixture is

stirred overnight at ambient temperq{ure and the solvent is distilled off.

The residue is taken up in ethyl aceta d washed successively with
water and sodium chIorideHs’Qlution, dried
2

a) tert-butvi [1,1-dimethyi- 3-(2-oxo-benzooxazol-3-vi}-propyll-carbamate

4.0 g (29.6 mmol) benzoxazol-2-one are dissolved in 40 mL DMPU and cooled
with an ice bath. Under protective gas 897 mg (95%; 35.5 mmol) sodium hydride
are added batchwise o this solution. The reaction mixture is heated to ambient
temperature and then stirred for another hour. 8.85 g (44.4 mmol) tert-butvt (3-
amino-1,1-dimethyl-propyt)-carbamate and 1.87 ¢ (5.3 mmol) tetrabutylammonium
iodide are added and the mixture is sfirred overnight. The reaction is stopped by

the careful addition of sodium hydrogen carbonate solution. Ethy! acetate is added,

the aqueous phase is separated off and extracted repeatedly with ethyt acetate.
The combined organic phases are washed with sodium chloride solution, dried
with sodium sulphate and evaporated down. Purification of the residue by column
chromatography (silica gel; petroleum ether/ethyl acetate = 7:3) vyields the desired
product in the form of an oil. Yield 4.1 g (43%); mass speciroscopy: fM+H]" = 321.

b) 3+ 3-amino-3-methvl-bu‘cy!)-SH-benzoxazol—z-one

18 mL trifluoroacetic acid are added dropwise at ambient temperature to a solution
of 4.0 g (12.5 mmol) tert-butyl [1,1-dimethyl-3- (2-oxo-benzooxazol-3-yl)-propyll-
carbamate in 110 mL dichloromethane. The mixture is stived ovemight and then
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sodium sulphate and evaporated down. 11.0 g oil are obtained. Mass 5
spectroscopy: [M+H]+ = 265. ¢)

WO 208d/32B2in0-3-methyl-butyl)-3H-benzgxazol-2-one 11.0 g pCT/EP2005/054595
3-(3-methyl-3-nitro-butyl)-3H-benzoXazol-2-one from the reaction
described above are dissolved in 130 mL ethanol and hydrogenated with
Raney nickel as 10 catalyst at 5 bar for 20 hours. The catalyst is filtered

the sl AR SIE TRE bR b B RN s aaRIRy i
time @ selishis arasipitaies yivehds Wﬁf@%@ﬁa Afterstigiog E(ga%\@%rdzeﬁﬁé{bs
etherhardi ditininidice); beddtingotithgeobtbdited4 7C. 15 Intermediate

Yse¥d5§’6@ (ﬁ;;? ?9 ﬁiﬁﬁoggt}srllaztac%élgil 3- y%zé%%o@gﬁécar g% Egifrl? %/L\Jt/)l/\ll 11.1

4.0 g.(29.6 mmol) benzoxazol-2-one are dissolved in 40 mL DMPU and
interroediate 205wvitbranyicevbaHE-Bihdey it digdtivevaaccdd T- St {0626 Xa50-2-0ne
mmol) sodium hydride are added batchwise to this solution. The reaction
mixture is heated to ambieng temperature and then stirred for another
hour. 9.85 g (44.4 mmol) ter | Bo
-amino-l,1-dimethyl-propyl) nd 4,97 g (5.3 mmol)
tetrabutylammonium iodide ang arid the mixture is stirred
overnight. The reaction is stoppedAy 25he careful addition of sodium
hydrogen carbonate solution. Ethyl acetate is added, the aqueous phase
is separated off and extracted reB8atedly with ethyl acetate. The
comblned organic phases are washed with sodium chloride solution, dried
.ﬁ [o gngHgflcatlon of the residue by
er/ethyl acetate = 7:3
(RSS2 SPIviSR Of f 81320340 1-
Copyd fdiyihengletianone (known from US 4,450581) in 700 mL

acetl s@%é”d@@i’i?\& @Hﬁ’{hé kD BRER XG0 2 EntBi Skl FMQ%@%&Cmt

xS LA 5 SO %@ﬁ\f!gﬁéﬁé‘% b yq 3

18 m;qa@m@at ; w-

- tempeadioraatoirdd Ontd. idr@wat@ﬁmdiﬂt@r&%eﬂﬁ@(m@mtﬁrw 'gﬁ@ from

isoprApaABENUARLACARIARP 8R4 33 S/ iR (5BRSHANS! and diisopropylether.
Yield: 69.6 g (72%); mass spectroscopy [M+H]" = 288.

b) 1< 3-amino-5-benzyloxy-2-hyd roxy-phenvi)«-ethanone
69.5 g (242 mmol) 1-{5-benzyloxy-2-hydroxy-3-nitro-phenyi}-ethanone are
dissolved in 1.4 L methano! and hydrogenated in the presence of 14 g rhodium on

" charcoal (10%) as catalyst at 3 bar and ambient temperature. Then the catalyst is
 filtered off and the filtrate is evaporated down. The residue is further reacted

without any additional purification.
Yield: 60.0 g (96%), Ry value = 0.45 (dichioromethane on silica gel).
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the solvent is distilled off. The oil remaining is stirred in diethyl ether,
during which time a solid is precipitated, which is filtered off. After stirring
WO 200g8i326dTh diethyl ether and filtratiogya beige solid is obtainBaTAERIEOFIE595

g (65%; trifluoroacetate); mass spectroscopy: [M+H] =221. 5
Intermediate 6:

5-benzyloxy-7-(2-ethoxy-2-hydroxv-acetyl)-3H-benzoxazol-2-one 0 ~--0 0
c) 7- ddb&@%@ﬁzv{k&%mg@w%mﬁwgroxv 3-nitro-phenvi)-ethanone 18

f aC| e |se Q luti 4
e L
mol) m%@sam%ﬁ—b@ozm xa deseryont I%TW doshipnanatie 0 galnpyiding dhe
reaction sﬁﬁmgﬁa@ﬁ@@t@ewmmmea ROGrsT ieerihn tradtiattonbduad acidified

with SRS IATARIRL L3 <A DA U SUALARIEP Y Rifeatedy

ctis recryst; om |sc%£)ropano suction

recryﬁtﬁ!kéadaﬁa'wmw Soisiipnsd astypiedphareralield: 69.6 g

Yield(62%6)g(6ES spngeamya{n@wﬁaamm
1-(3-amino-5-benzvloxy-2-hydroxv- phenyl) -ethanone 20 69.5 g (242
mmol? 1-(5-benzyloxy-2-h phenyl ethano s are dlssolved

1 {a. Y ..! OAM-Im AV " : ‘ !-'J. ARd eCvdn ..
20 g chamwmm&mwwmmmm@mmmm)
seierﬁé@ﬁ'&ﬁéﬁé{%ﬁé‘%@méﬂj‘d% Wgégﬁ;ﬁ %B@%@?ﬁé@ﬂﬁﬁi@éﬁmi in

i url I Yield: p0. 9
100 8, RETEGERE (PR TS hee sl 5 HEGHRY & B8 ol dibtled
off amUhERsEhE 5 s50Winpd-willyilsm ehrRelThe dnbdve i ebwed fop S
mmutééﬁﬁdiaaw(ﬁ@emQﬁr@hgagmwat@dow@wm Thelgtitid praagiigi@ian
coolifi % %ﬂﬂfg&?%@’ﬂ%&%@%@%&%ﬁég Qvﬁﬂ"@f?‘i%{?ﬁ)i%ﬁg%%yi ether.

lon mixture Is hea or 2 hours, then poured

Yiel r?t@ {22 %% asiline a2 aRh1&hd 4yrochloric acid . A reddish-brown

solid is isolated which is repeatedly recrystallised from ethanol with the
InterRALIIAR ¢f 8WAISHEDAG2kthoxy-2-hydroxy-acetyl)-2 2-dimethyl-4H-

benzo[1.4loxazin-3-one

Bn
a N-(3-acetyi-5-benzyloxy-2-hydroxv-phenyl)-2-bromo-2-methyl-propionamide

4.64 g (25 mmol) 2-bromo-2-methyi-propionyl chioride are added dropwise at 5 fo
20°C {o a solution of 5.15 g (20 mmol) 1-(3-amiho—5-benzyioxy~2-hydroxy-.pheny!)-'
ethanone in 20 mL pyridine. After the addition has ended the mixture is stirred for -
15 minutes, combined with ice water and 100 mL ethyl acetate and acidified with
cong. hydrochloric acid. The organic phase is separated off, washed with water
and dried with sodium sulphate. After the solvent has been distilled off the residue
is crystallised from a diethyl ether/petroleum ether mixture.

Yiekd: 6.8 g {84%); melting range: 88-80°C.
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Yield: 67.5 g (50.6 %); melting range: 163-166C. d)
5-benzvloxv-7-(2-ethoxv-2-hydroXV-acetyl)-3H-benzoxazol-2-one 10 20 g

wo 26dd:d¥9B8)) 7-acetyl-5-benzyloxy-3H-benzoxazol-2-one and ?@T@gzlgag}%%%

selenium dioxide are refluxed for 8 Kurs in the presence of activated

charcoal in 100 mL dioxane and 3.1 mL water. The solid is filtered off, the
solvent is distilled off and the reS|due is comblned with 50 mL ethanol

henz 16 N7k (a7I0-2- QN
6.60 ﬂdﬁfs%mtié‘ﬂéawnawtﬁhbmwmewydm phetWi)?th(@Q%)—z methyl-
propaB”tﬂWﬂ@é M2 ?@Ogl(‘ﬁ@ﬁnma R3S carbonate are stirred for 1 hour in

70 mp SRS SRR R e TR Sl i et g vate i
evappated sonn ﬁpdraa@r@ww@- BedRRIN2G ity Bo ok elayhrretaBy §ftes
furthénmnat%b@mcaaaﬂathywwﬂpﬁxtgquﬂ@iamewa@mr@memt&t@zs
el BT HAAIS

ydroxy-phenyl ethanone in 20 mL pyridine.
Yieldnh 90 5 KRRl SRR R RO RHE e Wﬁ@QSW%t&@s -150°C.

combined with i ice Water and 100 mL ethyl acetate and acidified with

h‘ﬂf Yith-3.
ONE off the residue is crystallised from a dlethyl ether/petroleum ether mixture.
This isipiipa@d a8adejavsiyiig thageetindaiesabyddozdoemsedaics from 8-

acatﬁ-@ﬂé%@@éﬁﬂﬁmé{h&wtsﬁé@wm%%%%%thyl -4H-benzo[1
4]oxazin-3-one 6.60 g (16.2 mmol)

N-(3- acetyl -5-benzyloxy-2-hydrox -henyl) -2-bromo-2-methyl-
intermegdinia fnirbemayorg- e aiohinsidesiitnZ-anshnate are stirred for 1
hour in 70 mL acetonitrile at emperature. The SO|Id is suctlon

filtered, the filtrate is 5 evaporgf
30 mL ethyl acetate. After further
distilled off the crude productis ¢

'on d after the solvent has been

allised from a little methanol.
i Bn

a) 2-acetyi-4-benzyioxy-6-nitro-phenyl trifluoromethanesulphonate
92.7 mL (660 mmof) triethylamine are added to 90 g {313 mmol) 1-(5-benzyloxy-2- -
hydroxy-3-nitro-phenyl}-ethanone in 940 mlL dichioromethane at -1 0°C. Then a
solution of 65 mL (384 mmof) trifluoromethanesulphonic acid anhydride and 40 mL
dichloromethane is slowly added dropwise. After 15 minutes stirring at-5°C the
reaction is stopped by careful addition of 4060 mL ammonium chiloride soiution and

400 mL sodium hydrogen carbonate solution. The organic phase is separated off,

dried with sodium sulphate and evaporated down. The residue is dissolved in 150 -

~mL. diethyl ether and then precipitated by the addition of 800 mL hexane. The so_iid

is filtered off, suspended in a diethy! ether/hexane mixture and suction filtered
again. '
Yield: 118 g (90%); mass spectroscopy: [M+H]" = 420.

b) methyl 3-{2-acetvi-4-benzyloxy-G-nitro-phenvi}-acryviate

5.88 g (6.42 mmol) tris-(dibenzylideneacetone)-dipaliadium, 3.50 g (12.01 mmol)
tri-tert-butyiphosphonium tetrafluoroborate, 81.2 mL (371 mmol) |
dicyclohexylmethylamine, 105.8 g (286 mmol) fetrabutylammonium iodide and
32.6 mL (362 mmol) methylacrylate are added fo a solution of 100 g (238 mmol) 2-
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Yield: 1.00 g (19%); mass spectroscopy [M+H]+ = 326; melting range:
148-150C. 10 c)

WO 208/B87810xy-8-(2-ethoxy-2-hydroxp@cetyl)-2,2-dimethyl-4HRBEEZ 8PP HARGAES
zin-3- one This is prepared analogously to the method described for
Intermediate 6d from 8-
acetyl-6-benzyloxy-2,2-dimethyl-4H-benzo[1, 4]oxazin -3-one. 15

acetylimgéﬁ@ﬂtﬁi?-&r?thﬁﬂﬁ‘dﬂymﬁﬂwf@mét& dh@slmstioraiena 860 rhilNdiokde.
e A EEHEETRRS ﬁrﬁqﬂz@s@ﬁ%ﬁd%@g@*@w% RS S i
the prqsgn@%@mg%ggnﬁm glﬁﬁ{ﬁ M L diethyl ether

and 50lchIsitvaeiblandiet ADRIrkltes m@&mhutgmh tefsﬁﬁ‘,m @&t&ﬂm@i’h)le
washzﬂéggggggygﬁﬁmgﬂwp&ﬁg &PHW«S%&HQ%B%.Q PHQ@@%%H‘M

wise, After 15 minuies stirri
succesgh

¥ABp éa%ﬂ)fdd’%meﬂ%'f‘%b W%Wﬁ%ﬂﬂ%ﬁlﬁﬂh@%‘ggﬁd ?f m .

| chiorid®8dUitisoditve byt distitethufs theticesidhe isrgeystaliibeddiom ethanol

and tPEANE BTl 8 %H%@QML%%%?#Q o then precipiated b
en precipitate
Yield: $e-2 §dfifBredr BESHAPAE 8ﬁ‘é°ﬁ‘¥re®)|%1 |s d off, sFl)JspeFr)]ded in 21/

diethyl ether/hexane mixture and suction filtered again. Yield: 118 g

58 aygg?as«&a@ngo@avamwmiuumém B methyl
T AR e

wmbwe@mﬁu@@wﬁs&pﬁﬁrﬁaﬁi twalﬂu%msmecbq groyith ﬁmsay nickel as
catalysicytehsataliystthy upinatdd 68 a2 8terfittratetetratidifisdnmitbniEnmbddé

hydro r%%& Lrﬁ%ﬁ BHNeD e tixeEals ¥ig AddaadaArraldica Rl dR00
2006103262 Zm%ﬁoEFZﬁ) 5/054595
Yield: a"cQtQI-(@‘B ZW@;%? BRGHEASHERYT nesulphonate in 360 mL
d|oxane The reaction mixture is stirred for 2 hours at 80C under a
feila dhsipresenee of 100 g molecular sieve 4A and

150 § T S AR e SLA00 A e ok 514
suspended in 130 mL dioxane and combined with 15.0 g (66 mmol) of 2, 3-
dschioro-s,G-dtcyanobenzoqumone. The mixture is refluxed for 30 minutes, cooled
to ambient temperature and stirred for a further 2 hours. The solid is fittered off,
washed with dioxane and dissolved in 600 mL dichloromethane/methanol (3:1).
The solution is washed with sodium hydrogen carbonate solution, dried with
sodium sulphate and evaporated down. Then the residue is suspended in
methanol, filtered and dried.

Yieid: 8.3 g (64%); mass spectroscopy: [M+H} = 204,

e) 7-benzyloxy-5- 2-chloro-acetyl)-1H-guinolin-2-ohe

7.0 g (23.9 mmol) 5-acetyl-7-benzyloxy-1 H'—quinoiin—z-ione and 19.0 g (54.6 mmol)
benzyitrimethylammonium dichloriodate are stirred in 43 mL acetic acid, 7 mL
water and 147 mL dichicroethane at 65°C. After 4.5 hours the raction is stopped

by the addition of 400 mlL sodium carbonate solution and 50 mL 5% sodium

sulphite solution. The insoluble constituents are suction filtered, washed with water
and dried. o
Yield: 6.0 g (77%); mass spectroscopy: [M+H]" = 328.

f) 7-benzvioxy-5-oxiranyl-1H-quinolin-2-one
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5 washing repeatedly with diethyl ether. The combined organic phases are
washed successively with 1 N hydrochloric acid, sodium carbonate

nd sodium chloride solution. The solvent is distill
WO 2?@&% 2 crystallised from ethanol Znd the solid is filtered o J%ﬁ%‘?’é‘é%s“é %

with ethanol. Yield: 32.2 g (38%); mass spectroscopy: [M+H]+ = 356. 10
c) 5-acetyl-7-benzvloxv-3,4-dihvdro-1 H-ouinolin-2-one 5.0 g (14.07 mmol)

met%l 3-(2-acetyl-4-benzyloxy-6-nitro-phe l{n) acrylate are combined with
6.0 9108 simemRAnthaRa Y orréAstale -2 Gl ntireiilinrdenssaieapinrgd in

150 Fheepatlystonsepardest OftaBEChefilfbite dsathiiBstimdgttt o mintoly thium
boro@fle i "?H ﬁﬁ!ﬂu @ Egﬁ%f&?@@ﬁﬂﬁlﬁeiﬁ Et'ﬂqaf'ﬁg?n%?é}d

IE| mass spectrosco H]+ =

SOdI%Bgﬁyp#l%ﬁ 1ar_$ M@Q%ﬂ‘@ﬁl Yed2 mgg ora urther4hours
wwh?ﬁealmt)@ﬁéamdyhmyamérdltwdpnﬂaw|ﬁhh¥ﬁ9¢nmase:cﬂﬂtsaepemded in

sodt%‘ﬁ%@%‘%@%ﬁﬂd qﬁ%\/ﬁgﬁr _%ﬁt@cg 3 I‘gﬁgdéf%\rl O mlnutes

acetaigdy Ham’gmfﬂéﬂ fﬁﬁ&&;ﬂ EIGhE %r f‘g] ‘ij‘fﬁ’ﬁe?@% P A

comtbirfﬁt’émutidf&evi/ﬁs:lnemmhrmxhﬂ&an@ﬁmwammdﬁun methanol

suctitis fespsaethangimethanol (9:1). The solution is washed with sodium
rbonate solution, d ! Iphate and

vie e e A G o, ferec

and dried. Yield: 8.3 g (64%); mass spectroscopy: [M+H]+ = 294. e)

Interfnba AR O-33 2reinera-asstiy)-biiviunolistizoapel DY A 2BBTmidhzol-2-

5-acetyl-7-benzyloxy-1 H-quinolin-2-one and 19.0 g (54.6 mmol)

= benzyltrimethylammonium dichloriodate are stirred in 43 mL acetic acid, 7
mL water and 147 mL dichloroethane at 65C. After 4.5 hours the raction
is stopped by the addition of 400 mL sod 5 arbonate solution and 50
mL 5% sodium sulphite,sQlutieq. iNsQ

hle constituents are suction
filtered, washed with water/'5 and drl€d. Yield'd60 g (77%); mass

spectroscopy: [M+H]+ = 328. f) 7-be cﬁ<y 5-oxiranyl-1 H-quinolin-2-one
WO 20061032627 27 PCT/EP2005/C%4595

a) 4-methvi-4-nitro-pentan-1-of :

50 g {0.285 mol) methyl 4-methyl-4-nitro-pentanoate are dissolved ina 6:4
mixture of THF/ethanol (1000 mL). The solution is cooled to -10°C and combined
with 24.2 g (0.571 mol) lithium chioride. Then 21.6 g (0.571 mol } lithium
borohydride are added batchwise. The mixture is stirred for 30 minutes at -10°C
and then heated ovemight to ambient temperature. The reaction mixture is stirred
for 6 hours at 60°C and overnight at ambient temperature. it is combined with
water and adjusted to pH 6 with dilute hydrochloric acid. The solvent is distilied off
and the residue is combined with water. The mixture is extracted with

_dichloromethane, the combined organic phases are washed with water and

ammonium chioride solution and dried with sodium sulphate. After elimination of
the solvent the product is obtained as a yeliow oil.

Yield: 40.0 g (95%); mass spectroscopy: [M+H]" = 148. .

b) 1-iodo-4-methyi-4-nitro-pentane

70 mL (0.544 mot) trimethyichiorosilane are added dropwise at ambient
temperature to 40 g (0.272 mol) 4-methyl-4-nitro-pentan-1-ol and 81.5 g (0.544
mol) sodium iodide in 350 mL. acetonitrile. The reaction mixture is filtered,
evaporated down and combined with diethyl ether. The organic phase is washed
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6.09 (1_8.3 mmol) 7-benzyloxy-5-(2-chloro-acetyl)-1 H-quinolin-2-one are
placed in 150 mL tetrahydrofuran and at O to 5C combined with 434 mg

‘ WO 200@,&% moI) lithium borohydride. JThe mixture is stirred foP80/AHRLABE54595

then 43 mL of a 2.5 molar sodium hydroxide solution are added and the
mixture is stirred for a further 4 hours 5 wwhile being heated to ambient
temperature. The mixture is combined with sodium chloride solution,
with 3%% %)%(Fpragrgl rer%eﬁa&%ggfélwtgr%ﬂyénﬁcﬁ?éﬁlﬁfﬁwg rbwaR (Ydiow
_ [ sofid Shaghe organic phases are combined and freed from
oil.  the solvent. The residue is suspended in methanol, suction filtered and

Yield: 968rg 100%i8!thh80s(B0isvass: SMNOgHCop 1 M+H]' = 294.
Intermedlate 9: 143 -amino-3-methyl-butyl}-4-methoxy-1

¢) 2-mathoiyni-niknarabesians "”- 50 g (0.285 mot) methyl
85% ph tﬁ@hthumwwnm:a et digsAvErDimalbis adiedrto o solatiemahdp

0 |
sl SO B s By
‘Odﬂmﬁméﬁ?&fﬁég@g&ﬁgamm ﬁﬂ%&fﬁe G 5:@@ of ambient

minutes at

' temperh@@eaﬁﬂéheadtmtemmmmgmaeﬁmréﬁtlmﬁﬂif@df%%ﬁ&ﬂiﬁ The

precrp'%‘d!r Hécﬁﬂﬂ: t?éjf f@#@g‘@fﬁ %v%;%ﬁ@@ WitE aaerightiatramdbient
is combined wi ted to pH 6 with dilute
Yield: I%?Ug&lzéyz LORSPRPE "é%‘t" oY Meﬁg?fb and'the residue is combined
with water. The r_mxture is extracted with 25 dichloromethane, the
Egﬁﬁlﬁ:m srayid-weabhesatdth water and ammonium chloride

d) eth
17i qﬁﬁek‘é @%@M&%ﬁﬂ%ﬁ&%@m@&%@m@ EOhemIix

as a Vyellow oil. Yjeld

tempapbUr S A IS 23450 G 1A TSR ?ﬁx‘a%“e J

© 300 nfQ. $HF rant) ﬁsmeﬁmlnhmmﬁar@mafcdédw@wg\m%@@ttamal@"ﬂtum

soiven?‘éﬁ%&ﬁ.@ﬁ%& 8 409 i) id-Sardy vithiisomepanol -oldnd &hsﬁrgtime
a yellow solid is precipitated. Yieid: 25.0 g (73%); mass spectroscopy [M+H]
241.

&) ethvi (2-amino-8-methoxy-phenvi}-carbamate

25.0 g (0.104 mol) ethvl (2-methoxy-6-nitro-phenyl}-carbamate are dissolved in
400 mL methanol. 116.4 g (0.516 mol) SnCl, 2H,0 are added and the mixture is
refluxed for 3 hours. The reaction mixture is evaporated down, combined with
sodium carbonate solution and filtlered. The aqueous phase is repeatedly extracted

‘with dlchlorometharze and the combmed organic phases are washed with sodium

chioride solution, dried and evaporated down. The residue that crystaliises cut on
standing is stirred with isopropanol. Yield: 13.0 g (69%); mass speciroscopy.
[M+H]" = 211. |

f) ethyl 7-methoxy-2-oxc-2,3-dihydro-benzimidazol-1-carboxylate
13.0 g (0.062 motl) ethyt (2—amino-ﬁ-m_ethoxy—phenyl}carbamate and 10.3 mb
(0.074 mol) triethylamine in 100 mL dichloromethane are added to a solution of

- 8.20mL (0.068 mol) trichloromethylchloroformate in 50 mL dichloromethane while

cooling with ice. After 4 hours stirring at ambient temperature the reaction mixture
is poured onto ice and extracted with dichioromethane. The combined organic
phases are washed with water, dried and freed from the solvent. The residue is
stirred in diethyt ether. '
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mot) sodium iodide in 350 mL acetonitrile. The reaction mixture is filtered,
- . _evaporated down and combined with diethyl ether. The organic phase is
WO 200p5REATWO 20061032627 28 PCTHEP2005/054595 with $6dlilfine006/054595
bisulphite solution and water, dried and freed from the solvent. Yellow oil.
Yield: 56.0 g (80%); mass spectroscopy: [M-N02]+ = 211. 5¢)
2-methoxy-6-nitro-phenylamine 85% potassium hydroxide solution (11.7
Yield:@.0 Q(GZ‘U@t)ﬁsaaémmramlmlo[mfoﬂﬂS =gAB7162 mot)
2-amino-3-nitro-phenol in 200 mL DMF. Then 11. 1 mL (O 178 mot)
[ vernlght at

' ' ' : ¥¥d stirred
4049 torz’onmhbwth?hé’ m@mq:gﬁmmdmmmmmmmmmem

DMF éféﬂdymn&?m%% &Mg)s.mﬁffﬁgaﬁssaew%wéﬂ? 89 9nrfidl)

(2-methoxy-6:nit te 17.1 mL
while AR T R e A B PRS- AL A R 2
mmoljdt amaihye%@t(omamm)mM@@c@aﬁ@nﬁﬁéﬁmmm@ is diyeed

ovem@htwgrﬁﬂ@md@@rﬁb%l @ti&fﬁér%ﬁesﬁéé%ﬁéiﬂrrﬂlﬁf#ésfﬂﬁmﬁa@m@mé@ and
\' IS]lI an resiaue I1s strred witn Is

e NG S D SR G e e Al et
dried wgcfg,@g@cf@qm.ﬁqlvergﬂhg@@ymnmg is purified by c romatography
ona 4mmem+mmwmmwﬁhghm%@@ahwnm @t/ (8%);

(% PB = ){gkgarbamate are dissolved in 400 mL methanol.
mass g@g%g ot) nCl2 2H20 are added and the mixture is refluxed for

3 hours The react|on mixture is evaporated down comblned Wlth 25
& traathiixyrdd N100N2 : featedly

1.4 g%*&aﬁfﬁﬂ)l Uﬂr@ﬁ’(&&@%hﬁ@m ﬂ@%&@l@!@ﬂdmﬁoﬂb@ﬁwmt 2~
W|t$ sodiu crallor so utlon dt%%j eva %a ge%%WQe$?

one qrgs (!ISL‘JSO{H éWn?g L sta n S35 |rre |so§ ropano

Raney2igkelsbs W&ﬁ%@%@@ﬁ? omﬂrﬂsei\mt_ I%@!ﬁt@ﬂfizpff and the -

residu=meinsitn/Edareehardiy drathamioridazil-|-Tatesilatts are eilmmated by

distillation and the solid remaining is stirred with isopropanol.

Yield: 0.6 g (42%, hyd.rochionde), mass spectfoscopy. [M+H]" = 300.

Infermediaie 10: 1-(3-amino-3-methyi butvi}-s-methoxv-s-methvl 1 3~dmvdm-
benzimidazol-2-one
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13.0 g (0.062 mot) ethyl (2-amino-6-methoxy-phenyl)-carbamate and 10.3

- mlﬁ_ﬁé .074 mot) triethylamine in 200 mL dichloromethane
WO 2004 8?1 of 8.20 mL (0.068 mot) tri@rloromethylchIorofomlgt%eﬂ%%g(? 95 852595

dichloromethane while 35 cooling with ice. After 4 hours stirring at ambrent
temperature the reaction mixture is poured onto ice and extracted with
drchloromethane The combrned organic phases are washed with water,

{ b 5y et ‘ ArBTIRE residue is stirred in diethyl ether.

83.5 M@%@Qﬂ@.&?@%@f@&rtmmm B8 aranaied

cropwifi GiTRY B ol -l hniranienland 127165202 ppo)
potasqmmm?mmmm@gt&wm@tamrEfr@ﬁ%rﬁ%ﬁﬁﬁﬁt&q%@ﬂ%
and then Zemae Rk, Wite 8p3amiotphsiseridiveishide ssalotissiv@Bwiiib 1

[ YEER
water ? @09@\%‘%&#&)% I dB geﬁ R%W?ﬁ?gﬂ gnéélgegoiﬁgé)gl\z/ﬁm IS a(?c@% Lgﬂ%he
Sold TR IS RHEEP MR . iAo TIRSRSRECHRRRRYe
[M+H]I§=dl‘ilﬂ@d with water and extracted with ethyl acetate. The combined
organic phases are washed with water, 10 dried and freed from the
solvent The orI rems inrn rs pu ifie d b chromatography on a silica gel
L : 18 e Heatait ent). Yield: 0.5 g (8%); mass
12.5 @mlﬁosmw (Mamwg%nm)o-phenyt)-methy! -amine and 77.39g(343.0

mmol)lé $19;8- Reibg Bl harBrhe rekuRediTy B thanginmiazebetione is
it e sotmangrenncaian Mpdgnt et o
The F%ﬁé%é%ﬁh)@@dﬁ"fﬂéﬁﬁm% g’@’tﬁﬁ?ﬁﬁe Hiesence

combifefR arganiiokiehsbleacatatysihési mamadrpﬁh&téamﬂv&eeckfmnlthe sflvent.
and the residue is dissolved in ethanolic hydrochloric acid. The solvents
are eliminated by distillation and tE@ ining is stirred with
4 ch'l ); mass spectroscopy:

[M+H]~ = 300. Intermediate 10:

yshy &%mﬁaﬁﬁrﬁamhahé 3-dihvdro-

8.0g 5558 mmol) 2-methoxy-N-2-mé y]\'benzene—‘i 2-diamine and 8.7 mL
{63.00 mmol) triethylamine are dissolved in 100 mL dichioromethane and added
dropwise to 7 mL (58.00 mmol) trichldromethyichioroformate in 50 mL
dichioromethane. The reaction mixture is stirred overnight at ambient temperature,
then poured into ice water and extracted with dichloromethane. The combined
organic phases are washed with water, dried and evaporated down. The remaining
solid is stirred with diethy! ether.

Yield: 4.2 g (45%); mass spectroscopy: [M+H]" = 178.

d) 5-methoxy-3-methvl-1-(3-methyl-3-nitro-butyl)-1,3-dihydro-benzimidazol-2-one
1.1 g (28 mmol} 60% sodium hydride are added fo 2.5 g (14 mmot) 5-methoxy-1-
methyi-1,3-dihydro-benzimidazol-2-one in 30 mL DMF while being cooled with the
ice bath. After 30 minutes a solution of 1-iodo-4-methyl-4-nitro-pentane in 20 mL
DME is piped in and the mixture is stirred overnight. It is diluted with water and

‘extracted with ethyl acetate. The combined organic phases are washed with water,

dried and evaporated down. The solid remaining is stirred with diethyl ether.
Yield: 2.7 g (63%); mass spectroscopy: [M+H]" = 308. ’

) 1H 3~amino-3-methy!~butyi)—5—methoxv~3~rnethvi-1 ,.Sndéhyd_ro-benzimidazo!—.‘z-one
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0 WO 20061032627 30 PCT/EP20051054595 a)
~ (5-methoxy-2-nitro-phenvl)-methyl-amine 83.5 mL (167.0 mmol) of a 2
WO 200m0k68DIution of methylamine in TEE are added dropwise? g /ERZep/054595
(83.56 mmol) 3-fluoro-4-nitro-anisol and 12.71 g (92.02 mmol) potassium
" carbonate in 200 mL dichloromethane. The mixture is stirred overnight 5
and then combined with water. The organic phase is washed successively

2749 (}g ‘#‘nﬁ(ﬁ% fsﬂﬁiliad?rfa&]%%ﬁtvmm@«?ﬁ&iﬁ n3chige-Bae/BvRBAIMeselown.
benz.lrmggg nea egq ﬁ\%] ﬂ_ﬁ@ﬁ 8t|rred %%1 XQPFOY;E’%&%\Z gtﬁ%f‘néi)are

reﬂuxadrfmadmmm@mcﬁmmrwa@Mﬁa@rﬂeg §qe8 ceRTRRined with
sodiur{?w@}%%ﬁé%ﬂ]ﬁtﬁrﬁWﬁﬂ@@@ﬁﬁ@ﬁlﬁ&@dsﬁe’%@é&%ﬁ esmybﬁcetate
and th%?g%p %—é Oos'r%'éazgp Mraihanel %v%séﬁ%bé K Il diodFRsdl B RREWAom the

ium car ution, filtered and evaporated

 solveniole mﬁ@k@siammaﬁhﬁmﬁfﬁém%éfé%%ﬁtw B With
'ethere‘fﬁi@{?@o&'ﬁl@n‘kﬁammbm@ thgaoivahtises beewdititddwvit tvatse)idried

remai al flegﬁlnf%g\(%egﬁ ﬁ?(ggv lthgeld 8.0 g (77%); mass spectroscopy:

methyl 13-dihvdro-benzimidazol-2-one 20
Yield: 8)(7@(@@% (HASH A0RRHINSEOR AN Hy FerSene-1,2-diamine and 8.7

mL (63.00 mmol) triethylamine are dissolved in 100 mL dichloromethane

IntermStilA40ed AranmMRRUS BR:NTRR ek opBetAvichlamfarmate
m

LN ichloromethane. The reaction mixture Is stirred overnight at
benzi rature, then poured into ice water and extracted with

dichloromethane. The combined 25 organic ghases are washed with

water, dried and evaporated down. The re ng solid is stirred with
diethyl ether. Yield: 4.2.g.445%%.m pégtroscopy: [M+H][+ = 179. d)
5-methoxv-3-methvl-1-(3-m yl-3-nitrd“but )-1
3-dihvdro-benzimidazol-2-one ao 1.1 g \meol) 60% sodium hydride
are added to 2.5 g (14 mmol) 5-methox

a) (4mﬁwzlmmr$ﬁ¢vpnﬁmmamweone in 30 mL DMF while being cooled
13405 HE R ﬁ%&ﬂ Bfine in THF are added .

157 r%‘@j tl gnigi%-r%giéégepnétgg}e&? JS; ﬁ\/”: IS gjtoeg in_.and thn drﬂ%”ge

dr OP%Sﬁir\“éﬁ‘&?@'ﬂ‘f‘@hﬁolt%é gildrea WPl 4ér Qfgoro-nilrobenzene a

(173 mmot) potassium carbonate m 300 mi dichloromethane. The mixiure is

stirred overnight at ambient temperature and then combined with water. The

organic phase is washed with water, dried and evaporated down. The residue is

stirred with diethy! ether. '

Yield: 18 g (69%); mass spectroscopy [M+H] = 171.

b) 4-fiuoro-N-1-methyl-benzene-1.2-diamine

22 g (0.12 mol) (4-ﬂuoro~2-nit{b—pheny!)—methy!-amine in 250 mi. ethanol are
hydrogenated at 4 bar hydrogen pressure with palladium on charcoal as catalyst.
The catalyst is separated off and the solvent is distilled off. The oil remaining is
purified by chromatography (silica gel, hexane/ethyl acetate gradient). The product
is obtained in the form of an oil. |

Yield: 9 g (50%); mass spectroscopy [M+H]" = 141.

¢) 5-fluoro-1-methyi-1,3-dihydro-benzimidazoi-2-one

13.0 g (92.1 mmol) 4-fluoro-N-1-methyl-benzene-1,2-diamine are reacted with
trichloromethyt chioroformate analogously to the method described for the
intermediate 10c. After stirring in diethyl ether the product is isolated as a solid.
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extracted with ethyl acetate. The combined organic phases are washed

with water, ss dried and evaporated down. The solid remaigigds sHEi86ks95
wo 209)?}{9??&%¥hy| ether. Yield: 2.7 g (63%9; mass spectroscopy: [M+H]+ = 308.

e) 143-amino-3-methyl-butyl)-5-methoxv-3-methyl-1

3-dihvdro-benzimidazol-2-one WO 2006/032627 31 PCT/EP2005/054595
2.7 g (8.7 mmol)

Yield: 6-fhatt#58e3-messysnecirassoR-dMitidlbF§4: 3-dihydro-

benzimidazol-2-one and 9.93 g (44.0 mmol) SnC12 21-120 in 200 mL
etha

d) S-ﬂ%oropﬂl aé%¥rﬁgﬁﬁemQE%DPHﬁ?o~ Enil ?g@rh'ﬂ?]' h%eoliég%ry@mﬂéﬂ‘-%o?e
First il 42 (1 ARt SRTHEYIR AR g sedlg 46 o

(178 wmd Vdtiowiataethiyied-pitfpmadareninti® sehBME Bre asitiaddas

solutuﬁrlu ‘?@C féaﬁ‘f?ﬁ ANSthesRUIATLE !“@18 Wb ethareahzol-2-one in
DME. h@r:c ﬁﬁj“ d @"\ﬁ, Yﬁt%fe{é%o vggérgfa n d| Illletq off th?a%léd th en
TRRIRNSRIPEH R f S
pourmmawwafmJdﬂiaactedswmnatbmw@tmgteﬁne Organic phases are
evapcgr AN e thy Resivk isTheerpstamsdwvtrbndinphapylether. Yield: 1.8 g
e

n2|m|dazol 2-one F 4 fluoro-2-nitro-phenyl)-methyl-amine is
(43%)15‘7%§ CRSFHRIRSHRY g{?&zalolar S0

ution of methylamine in THE are added
dropwise, with cooling, to 25 g (157 mmol) 2,4-difluoro- nltrobenzene and

e) 3-{%%%&W%wtb@ﬂt@aswmmmmmm i astid
4 ot} 5 HOET %ftﬁgl I ferE D@mﬁ&%@nﬂ/ﬁhe@r@ﬁw@d
Re Organic els Was Wlth W r dY/ﬁ o
benzm@@@ﬁitgd)m S DB SO APAR éiﬁ\jl e 1B g
press(@ﬁ%’/@ltmawépeﬂmwmwpﬁ*@mta&yst is separated off and the
solve tf#u %%é'd'@ﬁtw&ﬁ%??@ T%Ba@@fﬂ@ﬁﬁ#cﬁ:@ol@@m@ residue is

oro-2-nitro-phen % -amine. in. 2 ol are 25
mmm%%@’@&m&%ﬁ )‘%FS&% eascs'urgw alladium on charcoa
Yieldcatalys(8T%e nmmsm@@am@frmﬁ vl i RARSFBRC %‘my

» [MH%H tegaining is

20

intermediate 12: 3+ 4-amino-4-methvi-pentyl)-4-fluoro-1-methyl-1,3-dihydro-
benzimidazol-2-one

- a) (3-fluoro-2- n:tro-phenvl)—methvi-—amme

Reaction of 2.0 g (2.6 mmol) 2,6-difluoro- -nitrobenzene with a 2 molar solution of
methylamine in THF analogously to the process for preparing intermediate 10a.
Red solid. Yield: 1.8 g (86%); mass speciroscopy: [M+H] =171,
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purified by chromatography (silica gel, hexane/ethyl acetate gradient). The
product is obtained in the form of an oil. Yield: 9 g (50%); mass

wo 2088@Rgescopy [M+H]+= 141. 301) 3fluoro-1-methyl-1  PCT/EP2005/054595

3-dihydro-benzimidazol-2-one 13.0 g (92.1 mmol)

4-fluoro-N-1-methyl-benzene-1,2-diamine are reacted with trichloromethyl

chloroformate analogously to the method described for the intermediate
b) 3-fit product is isolated as a solid. WO

' 95 Yield: 6.0 g (39%): mass
Redugggetgfggrg,(rmqu\]me!15-L'rﬂdspro~2 nltro*phenyi) methy! -amine with SnCly X

ZHQOﬁmﬂiiﬂ@We&ﬂéthwhwatmmﬁ@mhytbﬁnediate 10b. Red oil.
Pk rshpfiafk g (13.9 mmol) 60%
Yield; ?ﬁ%ﬁﬂ%%%%%%%%go |ng 4‘6 gq%é (17.8 mmol)

1-iodo-4-methyl-4-nitro_pentane in 10 mL DMF are added to a solution of
¢} 4-fudrg-(g6thvnd/3 slifwdro-benztmitiazdlePhoden-benzimidazol-2-one in

Prep %&e@ﬁ%ﬁﬂg‘aﬂt@ﬁ WMI’;HB? '3—%6‘?@-%?%6{?'{&#%%@1&%%1%%{@%@
analogousle o DR S TP (TUTELRAE S 1O SIaNEetr m

Yieldisbgrgnzethk meksepeete ooy +ss 46detroscopy [M+H]+= 296. e)
3 (4 amino 4methy| pentyl) -5- fluora I- methyl -1

S R o SR G S I P sa-e -hegygjdazol2-
one diysitegrisRipthsnesthuidhi®anepaitie | siecatdiate Thd .Cbediyet od.
Yeldsqp?r Ig 9 ?,qgls@g nSehEtdpigiilled otk Ja@rder to prepare the

hydro e the re5|due is combined W|th ethanol and hydrochloric acid
|n dlethyl ether Y|eId 1 5 g (83% hydrochlorlde) meltlng range =
2D mats . ] th H y n

A so@%ﬂ%‘ﬂ @@t mﬁmm 4-ﬂu@fehm@amw§:@m@myb¢nﬂtmmy@-me
dlhycﬁo benzllr’?ln azol-2-one in methanol is hydrogenated at 3 bar hydrogen
pressure in the presence of Raney nickel. After separation of the catalyst
hydrochloric acid in diethy! ether is added. The hydrochloride precipitated is filtered
off and dried. Yield: 1.5 g (83%, hydrochloride); melting range = 230-232°C; mass
spectroscopy: IM+H]" = 303.

SYNTHES%S OF END COMPOUNDS

General method 1:

1 mmol of glyoxalaldehyde or -acetal and 1 mmol amine are stirred for 30 minutes
" in 5 mL tetrahydrofuran at 50°C. The mixture is cooled to 0°C and under an argon

atmosphere 1.5 mL of a 2 molar sofution of fithium borohydride in tetrahydrofuran
is added dropwise. The mixture is stirred for 30 min at 0°C, combined with 10 mL
dichloromethane and 3 mL water, stirred for a further hour at ambient temperature
and then filtered through kieselguhr, eluting with dichloromethane. The eluate is
freed from the solvent and the residue is purified by chromatography if necessary.
The benzylether thus obtained is dissolved in methanol and hydrogenated with
palladium on charcoal (10%) as catalyst at 2.5 bar and ambient temperature. Then
the catalyst is separated off and the crude product is purified by chromatography
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a) (3-fluoro-2-nitro-phenyl)-methyl-amine 25 Reaction of 2.0 g (2.6 mmol)
. 2,6-difluoro-nitrobenzene with a 2 molar solution of methylamine in TH

E
WO 2008MFR73usly to the process for preparing Intermediate 1 O&CREGPEBHE4595

Yield: 1.8 g (86%); mass spectroscopy: [M+H]+ =171 WO 20061032627
33 PCT/EP2005/054595 b) 3-fluoro-N-I-methyl-benzene-|,2-diamine

Reduction of 8.0 g (47.0 mmol) (3-fluoro-2-nitro-phenyl)-methyl-amine with
(reversepHakY, tiloraeitoidite tgthdiontthiit detlibifllitoosmmimedidien 0b.
il. Yield:.4 (68%); mass spectroscopy: [M+H]+ = 141. 5c)
crystaljs ugrlﬁ)- E{r%{egtnéfﬁ%q-dihvdro-benzimidazol-z-one Prepared from 4.5 g
(32.1 mmol) 3-fluoro-N-I-methyl-benzene-1,2-diamine analogously to the
Genemalatiettiatb&cribed for Intermediate 1 Oc. Brown solid. Yield: 1.4 g (26%);

1 mm@%&%%ﬁﬁgfﬁ?ﬁ@{?ﬂ%ﬁ?%l@rﬁé-ﬁ@;ﬁv?ﬂine are suspended in 5 mL
ethanal K e Hlidaok PRG DAL LREN AU S (508 gy ot 70°C
and thetficomdchte tayiblcpidiegreratigindifier she additian 4bdddIpadimamol)
sodiuf BIRRAHAERR R BedliAEI SIS Kellyaohmbielst tbrige(Gai;
comb@%i%ﬁﬁﬁ@fﬁg%}%gﬁ@g)jﬁzﬁjgsg%lr_:?_cr%)é%)ﬁﬁe sofution and stirred for a
furtheg ¥rvinuteenthaigaxbre inbitared thiendh slgnénivmsife (basic),
repeafcliipiabmeivtB dittiairiethaiienpetitdhdl, 35:1, evaporated down and
dibydro- imi 2-008 1 | iShyAr o
chvonf HEBHER I B RO EENt, i CLtpey At aho o
0:1). The GRBRACOMRINIL I SRRINR IS ATSaNEE nif - figihanol and
hydrobeeestel evittepaitmiitat ehisHiroeal asfcatdlye. Visinhydsep@epsessure.

Then %Qr I0R) iSRG HEAeS the BlraR2 (6 SVABSrARRCISREOPY: [M+H]+ =
, 3. 25 SYNTHESIS OF END COMPOUNDS General method 1: | mmol

of glyoxalaldehyde or -acetal and 1 mmol amine are stirred for 30 minutes

R s i s rdoNEH Poeds

2 yerungay abhe s A ate S 2R
propyaNfoB9-AVARSANEM) BivdbR R 4RbIse s tidloshlithidGroberoh
In tetrahydroturan ;

O, H
o .
) N
o OoH ﬁ—
OH

The compound is prepared according to general method 1 from 357 mg (1 mmol)

© g-benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[1,4Joxazin-3-one and 233
~ mg (1 mmol) 1-(3—amino-S-methyE—butyl)-6-methyM,3—dihydro-benzimidafzoi-z_-one.

Yield: 170 mg (31%, trifluoroacetate}; mass spectroscopy: [M-S-H]+ = 441.
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is added dropwise. The mixture is stirred for 30 min at 0C, combined with
10 mL dichloromethane and 3 mL water, stirred for a further hour at

wo 208émaiRRtemperature and then filtered through kieselguhr, ghitiagbWiliosasos

dichloromethane. The eluate is fregdl from the solvent and the residue is
purified by chromatography if necessary. 35 The benzylether thus
obtained is dissolved in methanol and hydrogenated with palladium on

erature
!?1.

benz:mscpazol-

Gro-

phase, acetonltrlle/water gradient with 0 1% trlfluoroacetlc aC|d) or
crystallised in acgtonitrile. General methaul 2 ;1 mmol glyoxalaldehyde or

-acetal and 1 mmofamife a%*squended [ L ethanol and heated to
70C. The solutiorHfmed. s S .forene 70C and then cooled
to ambient temperatu er the dddition of d3 mmol) sodium

borohydride the mixturéyfs stirred for 3 hours at ambient temperature,
combined with 0.7 mL saurated potassium carbonate solution and stirred
for a 10 further 30 minutes. The mixture is filtered through aluminium
oxide (basic), repeatera{ washed with dichloromethane/methanol 15:1,

Prepatod RraeEdingimaanerah mathrsh lsRR3aicacEl mmak R err iR vaRn2-
ethoxg-ummmmmeawmm@um ANz taoengoed 28 Thuag Obtained)id-(3-
amindlSSAMRLB G mm%@ame%ﬁ hﬂ&m@a@%m%@mmw o

ot e e e SR

1-dimethyl-3-f6-methyl-2-oxo0-2 3- dlhydro ben2|m|dazol [-vI1)-
Examiplemy|8qmpt:1 hqunwmnww@md@mmmbmm@m@m
eth !}%'hgde NiH-E Brmi? %? Ig% %og}%ound is prepared according to

6-benzyloxy-8-(2-ethoxy-1,2-dihydroxy- ethyl) -4H-benzo[1,4]oxazin- 3 -one
and 233 mg (I m 0 OH

1-(3-amino-3-met -1,3-dih /@nldazol 2-one. 25
Dacetate),\nass spgctrgscopy: [M+H] = 441.

357 mg (1 mmol) 6-benzyloxy-8- (2~eth0xy—1 2-dihydroxy-ethyi)-4H-
benzol1,4]Joxazin-3-one and 287 mg (1 mmot) 3- (4—arnmo-4-methyi~pentyl) -3H-
‘benzoxazol-2-one are reacted according to general method 1. After hydrogenolytsc
cieavmg of the benzy! protecting group an oil is isolated from which the product is
obtained by stirring in an acetone/diethyl ether mixture. Yield: 161 mg. (29%,
trifluoroacetate); mass spectroscopy: [M+H]" = 442,
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WO 2006/032627 35 PCT/EP20051054595 Example 2:
8-(2-f1,1-dimethyl-3-(2-oxo-5-trifluoromethyl-2,3-dihydro-benzimidazol-

WO 20as§32825pylaminol-1-hyd roxy-ethyly@-hydroxv-4H-benzof PCT/EP2005/054595

~ 1.4]oxazin-3-one 0 H O-)-~O OHHN HN N ~/N /X\ CF3 OH Prepared
according to general method | from 357 mg (1 mmol) 6-benzyioxy-8-(2-
ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[1,4]oxazin-3-one and 287 mg (1

ExamBlé'8)gkif3f1 1-dimethyl-3-(3-methyl-2-0x0-2, 3-dihydro-benzimidazol-1-yi)-

Mﬁ@%ﬁ@ SRR phelinidazor > o0

10 Example 3: 842-f1
1-dimethyl-442-oxgybenzooxazol-3-yi)-butyia indl-1-hydroxy-

- ethyl)-6-hydroxv-4H-§enzef | ,Bxa,qln -3- one% OH HHN NN OH 15
357 mg (I mmol) 6-bhzyitxy-8 M| xy-ethyl)-4H-
benzo[1,4]oxazin-3-one 287 mg 1\mmol)
3-(4-amino-4-methyl-pentyt)-3H- benzoxazol-2-one are reacted according
to general method 1. Aftechydrogenolytic cleaving of the benzyl
protecting group an oil is isolated from which the product is 20 obtained by
stirring in an acetone/dlethyl ether mlxture Yleld 61 mg,(29%,

Prepaiei Grerising joagaeal s bad, ad %?és%é%%ys% (2-

etho@QTZEﬁRWﬁ% -drepiot, emzznmmmﬂwﬁﬂ pnpeh) 4-(3-

&‘& V1)3~dlh dro-benzimidazol-2-one.
ammg g am noI 1 vdroxv eth -6- h\)/’dr?ﬁ/ ﬁt’beﬂi?ﬂ 41loxazin-3-one 0
Yleidgg ANTBES spec SCOpY:

Example 5: 8-{2-{1,1-dimethyi-3-( 2-0x0-2 3-dihvdro-benzimidazol-1-yl}-
propviaminol-1 -hydroxy-ethyl}-6-hydroxy-4H-benzol1 4loxazin-3-one

MU X\ﬁ’@

OH

The target compound is obtained according to general method 2 from 357 mg (1
mmol) 8-benzyloxy-8- -(2-ethoxy-1 2-dihydroxy-ethyl)}-4H-benzo[1,4]oxazin-3-one.
and 219 mg (1 mmol) 1 -(3-amino-3-methyi-butyi)-1 3—dihydroubenz;m;dazo!-Zone
Yield: 187 mg {44%); mass spectroscopy: [M+H]" = 427.

Example 6: 8-{2-[1.1-dimethyl-4-( 2-ox0-2.3-dihvdro-benzimidazol-1-yik
butylaminol-1-hydroxy-ethvi}-6-hvdroxy-4ti-benzol J4loxazin-3-one

o O OH
e ! X\/\N@_

OH
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5 Prepared according to general method 2 from 357 mg (1 mmol)
6-benzyloxy-8-(2- ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[1,4]oxazin-3-one
WO 2086632827mg (1 mmol) 1-(3- amino-3zmethyl-butyl PCT/EP2005/054595
" -3-methyl-l,3-dihydro-benzimidazol-2-one. Yield: 270 mg (61 %(r)); mass
spectroscopy: [M+H]+ = 441. 10 Example 5: 8 42-11
1-dimethvl-3-(2-oxo-2 3-dihvdro-benzimidazol-1-vl)- propylaminal 1
Prepdredrasesating ﬁ)@&'ﬁ@?@l%ﬂﬁf@@h‘%@%%m 3{1@@ rehS 1) - KA AY-8(2-

ethongp errl;dl @J‘g%(%mrﬁr}]ol ﬁ%enzy dx?-&gg -S%d dﬁls%e'%%rﬂ %%Bﬂq @

amingefpnatiyiy R vErhesghadasa 2'3_1:9‘?99 (1 mmol)

Yueidl1@angr(d4%j)eﬂaésbsnéb&cﬁaddmdrpmeﬂﬁmmzol -2-one. Yield: 187
mg (44%); mass spectroscopy [M+H]+ 427. 20 Example 6: 842-11.1

' butvlamlnoll .

to general methed_ 2 from 357 mg (1 mmol) 6henzyloxy-8-(2-
ethoxy-1,2-dihydroxy-ettiyl)-4K£p -‘Iien,z,o[l,4]oxaz\|$’|132g ne and 233 mg (1

mmol) 1-(4- aminéid<met : 3- d midazol-2-one
Yield: 192 mg (44%); | pectrosc : [M+H]+ 3. 5 Example 7:
842-11.1-dimethyl-342>ey8~benzooxazol-3-yl)-prop inol-1-hydroxy-

Thisis prepared according fo general method 1 from 357 mg (1 mmol) 6-
benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl)}-4H-benzol1 4]oxazm-3—one and 220
mg (1 mmol) 3-(3-amino-3-methyi-butyl)-3H-benzoxazoi-2-one.

Yield: 227 mg (42%, trifluoroacetate); mass spectroscopy: {M+H[" = 428.

Example 8: 7-{2-1,1-dimethvl-3-(2-0x0-2,3-dihydro-benzimidazof-1-yi)-
propviaminol-1-hyd roxy~ethv!}-5-hvd roxy-3H-benzoxazol-2-one

O

H‘\?‘—O OH ‘ E-—N
K

OH

a) 5-benzyloxy-7-{2-{1,1-dimethyi-3-( 2-0x0-2,3-dihydro-benzimidazol-1-yl}-
propviaminol-1-hydroxy-ethvil-3H-benzoxazol-2-one

343 mg (1 mmol) 5-benzyloxy-7-{2-ethoxy-2-hydroxy-acetyl}-3H-benzoxazol-2-one
and 219 mg (1 mmot) 1-(3-amino-3-methyi-butyl)-1,3-dihydro-benzimidazol-2-one
are stirred in 15 mL ethanol for 1.5 hours at 80°C., After cooling to ambient
temperature 80 mg (2 mmot) sodium borohydride are added and the mixture is
stirred for 2 hours. The reaction mixture is acidified with 3 mL 1 molar hydrochioric
acid solution, stirred for 10 minutes and made alkaline with potassium carbonate
solution. It is extracted with ethyl acetate, the organic phases are dried with
sodium sulphate and the solvent is distilied off. The residue is purified by
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ethyl}-6-hydroxy-4H-benzoll,41oxazin-3-one O O, ) ~O OH H ~--O HN

N.~/N\/ OH 10 This is prepared according to general method 1 from 357
WO zqﬁ@(@zﬁgﬁ]ob 6- 18 PCTIEP2005I054595

benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[1,4]oxazin-3-one

and 220 mg (1 mmol) 3-(3-amino-3-methyl-butyl)-3H-benzoxazol-2-one.

Yield: 227 mg (42%, trifluoroacetate); mass spectroscopy: [M+H]+ = 428.
chmr&ét&gmpmﬁcﬁrd@sﬂibﬂgm‘mhym(ﬂiohmmdthadmmemmﬁgmﬂiayt),

i aqal-s Ay greeihy hnslud petrabls e 00 H

Bmg@_@f?g% ?\I HN Ng% ga) 5-benzvioxv-7- ?gi methyl -3-(2-0x0-2

3- dlhvdro ben2|m|dazol I y|)

ben g one

'é‘hﬁ Ig,% grxgod ﬂmblent
benmﬁmmewwmmmmmdwémmwh%mmm
dissdEHIE 12 ﬁWéW'rf@!h%ﬁ@lUéﬁdTﬁw r@g@mﬂw@ hittiepistiadidifieon/dtaood! 4s

: hI I
catol B AT R ol e L S e STl e o

freecbfrpumitheraalvenirSaiasiswid. Yool §9|Br%£é£/fa 2SS FRAFHOFFAmG M-
HJ* K4 The residue is purified by WO 2006/032627 38 PCT/EP2005/054595
chromatography over a silica gel column (dichloromethane/methanol

. 0 " _
Exa 45 Al B 562 S8 s ooy Mt
propldsinietivi-By@rax PR HEYEIV K tdine 4icbenaoihdlaoxazin-3-one
hydroxy-ethyl)- SWXV -3H- benzoxazol 2-one 320 .64 mmol)

5-benzyloxy-7-& dimethyl-3-(2-ox0-2,9:dihydro-
benzimidazol-1-yDiprogylamitio]- ]thdroxy éﬁ' }*3H-benzoxazol-2-one

are HiN i 7(\/N

a) - 3-amino-3-methvl-butyl)-3-benzyl-1,.3-dihvdro-benzimidazol-2-one

tert-butyt [1,1-Dimethyl-3-(2-0x0-2, 3-dihydro-benzimidazol-1-yi}-propyl}-carbamate,
benzyl chloride and potasssum—tert—butox:de are stirred overnight at ambient
temperature in dimethyisulphoxide. The alkylation product tert-buty! [3- (3 -henzyl-2-
0X0-2 S-dnhydfo—benamldazo! -1-yi}-1,1-dimethyl-propyl}-carbamate obtained from

- the reaction is then freated with trifluoroacetic acid/dichloromethane in order to

cleave the protective group. Mass spectroscopy [M+H]" = 310.

b) 8-{2-[3+( 3—benzvi-2-oxo—2,B-dihvdro-benzimidazoi-‘% -yh-1,1-dimethvi-
propylaminol-1-hvd roxy-ethyl-6-hvdroxy-2.2-dimethyi-4H-benzo[1.4loxazin-3-one
385 mg (1 mmol) 6-benzyioxy—8»(2~ethoxy—2—hydroxy—acetyi}-2,2-dimethy|—4Ha

- benzo[1,4Joxazin-3-one and 423 mg (1 mmot) 1 «{(3-amino-3-methyl-butyl)-3-

benzyi-1 3~dihydro~benzimidazo£-2-one are reacted and worked up according fo
general method 1.
Yield: 38 mg (6%, trifluorcacetate); mass spectroscopy [M+H]" = 545.
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dissolved in 12 ml of methanol and hydrogenated with palladium on

charcoal as catalyst at ambient temperature. The catalyst is separated off
WO 20a63Re2iiltrate is 10 freed from the gglvent. Beige solid. YieREWEB2ANG/054595

-  (57%); mass spectroscopy [M- H]" = 411. Example 9:
8-{2-[3-(3-benzvl-2-oxo-2 3-dihydro-benzimidazol-I-vl)-1.1-dimethyl-
propvlamlnol 1- hydroxv ethyl)- 6 hvdroxv-2

[1,1-Dimethyl-3-(2-o0x0-2,3-dihydro-benzimidazol-I-yi)-propyl]-carbamate,
benzyl chloride and potassium -tert-butoxid area?ue@vernight at

ambient 20 tem in dlaﬁathylsulphox d%_ e alkylation product
tert-butyl [3-(3-benzvl-2-

ox0-2,3-dihydro-benzithidag y&/d\lmé @ []-carbamate
is then treated with thflugroacetic

obtained from the reat

spectroscopy [M+H]' = 31. 25 b) 8-2 13-(3-benzvl-2-0x0-2
3-dihvdro-benzimidazol-I-yl)-1.1-dimethyl- eropylaminol 1
vdroxv -6 h I;t -\ dr _ 2- meth I-4H-benzq

lli""

The rl@@@l@ilm‘]éﬁ@ibmglbhéﬂmemgifﬁg&qmgﬁ dihydfo-benzumidazoi ‘i-yl)
prop }&@ﬁﬁﬁ%&%@ﬂﬁh@émm&m@%&&ww mmﬁugngﬂmde
in d'ff@?ﬁﬁf"ﬁ?’é’?%%@eé% RSPan %@?%%ﬁoﬁ%fdﬁ PRI S 00 03007
cyclopgapgimetbybé=ue §511E¥ééfm~p§r§%m zol-1-yi}-1, 'i-dlmethyi-prow]
carb&iatd 3TReavttiontetiethytdlip af-t8-dikyidtts heroiduidbizatidavigd by
treat@nggmﬁ{*wha&sgl?éﬁm&a tavsr&a%r%%éih%ﬁwdmég%@m%;ﬁl@w

HHo~NHNINWN OH a)
4.1. -(3-amino-3-methyl-butyl)-3-cvclopropvimethvl- 1
3-dihvdro-benzimidazol-2-one The reaction of tert-butyl

b) 8-{bdadimelavhsdavineiti-oinvdro-benpidaBahitidazol-1-yi)-1,1-dimethyl
propylaminol-1-hydroxy-ethvi}-6-hvdroxy-4H-benzol1.4loxazin-3-one

165 mg (0.5 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyi)-4H-
benzo{1,4Joxazin-3-one and 194 mg (0.5 mmol) 1-(3-amino-3-methyl-butyl)-3-
cyclopropyimethyi~1 ,3-dihydro-benzimidazol-2-one are dissolved in 8 mL ethanol
and stirred for 1.5 hours at 80°C. The mixture is left to cool {o ambient
temperature, combined with 18 mg (0.5 mmol) sodium borohydride and stirred for
a further 2 hours. The reaction mixture is acidified with 1 molar hydrochloric acid,
stirred for 10 minutes and made alkaline with potassium carbonate solution. Ethyl
acetate is added and the aqueous phase is separated off by filtration through
kieselguhr. The organic phase is freed from the solvent and the residue is
suspended in acetonitrile/water. The subsequent debenzylation is carried out
analogously to general method 1.

Yield: 77 mg (26%, trifluoroacetate); mass spectroscopy {M+H} = 481

Example 11: 5-{2-{1,1-dimethyl-3+ 2-0)(0—2.3-dihvdro—benzimidazo%—1 -yi}-
propylaminol-1-hydroxy-ethyl}-7-hydroxy-1H-quinolin-2-one
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propyl]-carbomate with (chloromethyl)-cyclopropane and
. potassium-tert-butoxide in dimethylsulphoxide at ambient temperature

WO 20ae/ef28eft-butyl [3-(3 10 40 PCT/EP2005/054595

cyclopropylmethyl-2-oxo-2,3-dihydro-benzimidazol-1-yl)-1,1-dimethyl-prop
yl]- carbamate. Then the protective group of the alkylation product is
cleaved by treating with trifluoroacetic acid in dichioromethane. Mass

spectroscopy [MH4],~R74. 1%R) 842-13-(3-Gyclgpropvimethvl-2-oxo-2
3-dihvdro-benzimig

Jazol-1}yi)-1] 1-di§?ethvl propylayninol-|
-hydroxy-ethyll-6-hvdrgxrv=4 Y70 W phe §65 mg (0.5 mmol)
6-benzyloxy-8-(2-ethoX ydroxy-aCetyl)-4H- benzofl,4]oxazin-3-one
cyclopropyimethyl-1,3-dil®tiro-benzimidazol-2-one are dissolved in 8 mL
ethanol 20 and stirred for 1.5 hours at 80C. The mixture is left to cool to

., ambient temperature, combined with 19 mg (0.5 mmol) sodium
y ¥ o ih B4 ¥ Sl A

Pt [yl 11 O O A Ol s T -

o i + 4):) ' ﬁ himﬁmdirréd for 1 mnuts nd made
I e e
o) A R o e DR o S B B2 L et
isopropatshisircombinFh @rdigedirtadwite misewavesctorisd auputes at 135°C.
The r@@@tﬂﬂvuﬁmaﬁeg@wmm@@wtﬁew@ﬂaa&m éa_a%,sriﬂwpmme&cid,
i GHPHEEY WL B G304 ous pase ar
sepasissl pihard watet dichionometiang ad srmp methepQ)rrqpgded. The
aqued8§hags &Y ArRQSEERE06hEt5eRtaGeGiid-thd\cothbeN //X\ OH
dichiGPorBRRzLoX =42 Brd dime i fddePired fid By Aignberrimisiagak JsvI}-

oG RSB S e G G e

residtig s atiiras 3aneéhiyy Rbetale 1 W hiteyebtidoenzimidazol-2-one and 0.4 mL -
Yield: 87 mg (38%, hydrochioride); mass spectroscopy: [M+H]" =513.

‘b) 5-{2-{1.1-dimethyl-3-(2-ox0-2,3-dihydro-benzimidazol-1-yi)-propylaminol-1-

hvdroxy-ethvi}-7-hydroxy-1H-quinolin-2-one

71 mg (0.128 mmol) 7-benzyloxy-5-{2-[1,1-dimethyi-3+(2-ox0-2,3-dihydro-
benzimidazol-1-yi)-propylamino}-1-hydroxy-ethyl}-1H-quinolin-2-one hydrochloride
are dissotved in methanot and hydrogenated at normal pressure with paliadium on
charcoal as catalyst. The catalyst is separated off by filtration through Celite and
the filtrate is freed from solvent. Stirring the residue with ethyl acetate vields the
product in the form of a solid. Yield: 31 mg (52%, hydrochloride), mass
spectroscopy: [M+H]" = 423. | '
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isopropanol are combined and irradiated with microwaves for 30 minutes
at 135C. The reaction mixture is combined with ethyl acetate and 0.5

WO 200mp8pdartaric acid, during which tin&n_e a solid is precipitategchirersotigdiandss

* the aqueous phase are io separated off and water, dichloromethane and
some methanol are added. The aqueous phase is extracted with
dichloromethane and the comblned dlchloromethane phases are dried

Exambpl rgi{ée%di{
benzi o PHIA BAGVES
spectroscopy [M+H]+ 513 b) 542 [1

1-dimethyl- 3-(&)@40% dll&ﬁiro benzimidazol-1-yb<propvlaminol-1-
hydroxy-ethyl)-7 hydrxy- gtilnolln -2-one 71 .129 mmoi)
7-benzyloxy-5- { ?K)’Mqu yieo-Z
ben2|m|dazol 1- y|) Iamlno]- -hydroxy-e

pressure with palladiwnr on charcoal as catalyst. The catalyst is separated
off by filtration through Celite and the filtrate is freed from solvent. Stirring

the reS|due Wlth ethyl acetate ylelds the roduct in the form of a SO|Id
a) 6-begrylox VAT estiGraneing .

yik-1, WBW%MPWQEE%BBMOEEaMM 6- hvdroxv 8-f

200 rﬂg*tbdéewn%%t Aofnﬁ .%&é%e%u et 4-metho -1,3-dihydro-

bena@%%aég% thv \5] %am%(g& )%tmg!) tneétJlamine in5 mb
THF meﬁmdi@ﬂmm@w&%amm@w@m&g@amd&ﬁﬁ@mmﬁh@o

benzhéxyd&%zlétﬁa ELM&WE@t thybr4id Mjbﬁt#metbaé)rm&@ hours

A-
the reoaegrtligllgr‘n BV a0 ) one ]légrtg)gﬂl ord%"é’n%%% nﬁ tn&h 'amlne
borohydside are @W@%é@ﬁr@@ﬁf&f eds %mgtb@aﬁaqﬂyweetm@@mhtﬁmoorﬁtam

then €066 MOt Band combined with 15 mL water. The organic phase is
extracted with dichloromethane and the combined organic exiracts are dried and
freed from the solvent. The oil remaining is dissolved in ethyl acetate and adjusted
to pH 2with hydrochloric acid in ethyl acetate. The solvent is distilled off and the
residue is stirred with dichlioromethane/diethyt ether. |
Yield: 130 mg (35%, hydrochioride); mass spectroscopy: [M+H]" = 561.

b} 6-hydroxy-8-{1-hydroxy-2-{4-{4-methoxy-2-0x0-2.3-dihydro-benzimidazol-1-yi}-
1.1-dimethvl-butviaminol-ethvi}-4H-benzof1.4loxazin-3-one

130 mg (0.213 mmol) 6-¥benzyioxy—8-{1 -hydroxy-2-{4-(4-methoxy-2-0%0-2,3-
dihydro-benzimidazol-1-yi}-1,1 -dimethyt—b&ty%amino}-ethyl}—4l-§-benzo{1 Aloxazin-3-
one hydrochioride are dissolved in methanol and hydrogenated with paliadium on
charcoal as catalyst at normal pressure. The catalyst is filtered off through Celite,
the filtrate is freed from solvent and the residue is stirred with ethyl acetate. Solid.
Yield: 50 mg (45%, hydrochloride); mass spectros'copy: IM+HT = 471.
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benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one. After
2 hours the reaction mixture is cooled to 10C cooled and 60 mg (2.76

WO 208%/A3PAThium borohydride are addesl. The mixture is stirreBIHESREOREEHSS

 at ambient temperature, then cooled to 10C and combined with 15 mL
water. The organic phase is 15 extracted with dichloromethane and the
combined organic extracts are dried and freed from the solvent. The oll

Examsered |BQ@WM¢WQ$XVMEWWVM%¢WM6W 3-dihydro-
£ C & H

benz;m&%a“?@alcg'fﬂ Al .I -

hydrochloride); mass spectroscopy [M+H]+ = 561. 20 b)
6-hydroxy-8- y-2-{(4-methoxy-2-0X0-2: )

vi)- 1,1-dimeth hbuty aminpl-et I} -4 benzo[ zin-é-one 130 mg
(0.213 mmol) 6- be y-8 roxy<2-[4t4-methoxy-2-oxo-2,3 dihyd
ro-benzimidazol-1-y1)-2!1- dlmet yl-butyl m@o} thyl)-4H-benzo[1,4]oxazi

n-3- 25 one hydrochlgride are dissolved in ethanol and hydrogenated
with palladium on chafcoal as catalyst at normal pressure. The catalyst is
filtered off through Celite, the filtrate is freed from solvent and the residue

[
oINS (S At
benzi @5@% ARz ARS8 -ethoxy-2- -hydroxy-acetyl)-4H
benzd{h4irayid-$lonedacrerRifii thetimoath8chdetbgiliRedxorX 3alihgidrd 3. Mass
spe tP&%B}d “)-4gE-dimethvl-butylaminol-ethyl}4H-benzoll
4JoxaZin-3-oné O~O OH O HN N/~\'"\ O OH 5 Prepared from

1- (3 amino-3- methyl butyl) 5 methoxy -3- methyl 1 3 dlhydro-
migde Aidi8 5 : 3 .ot o

dimeé?ﬁ:n%ﬂthé}ﬁnﬁm mmmwmmmwmﬁw
137 Mass spectroscopy [M+H]+ = 485. 10 Example :

8-{2-[4-(6-fluoro g -2- 05(19 -2 3 dihvdro-benzi

a) 6-benzvioxy-8-{2- 54-( 6—ﬂuoro~3-—methyi—2-oxo-2 3-dihydro-benzimidazol- 1-\1!)-
1,1-dimethyi-butylaminol-1 -hydroxy-ethyl}-4H-benzol1.4Joxazin-3-one

200 mg (0.754 mmol) 3-(4-amino-4-methyi- pentyi) 5-ﬂuoro-1-methy! -1,3-dihydro-
benzimidazol-2-one hydrochioride and 237 mg (0.663 mmo?) 6-benzyloxy-8-(2-
ethoxy-2-hydroxy-acetyl)-4H-benzo{1,4]oxazin-3-one are reacted analogously to
the method described for Example 13a. The final purification is carried out by
chromatography on a silica gel column. Yield: 164 mg (44%), mass spectroscopy:
[M+H]" = 583. '

b) 8~2-[4-{6-fluoro-3-methyl-2-oxc-2.3-dihydro-benzimidazol-1-vi-1,1-dimethyl-
butylaminol-1 -hvd roxy-ethyi}-6-hydroxy-4H-benzo{1,4loxazin-3-one

164 mg (0.274 mmol) 6-benzyloxy-8-{2-[4-(6-fiuoro-3-methyi-2-oxo-2,3-dihydro-
benzimidazol-1-vl)-1,1-dimethyl-butylamino}-1-hydroxy-ethyl}-4H-
benzo{1,4]Joxazin-3-one are debenzylated analogously to the method described for
Example 13b. To purify it, the crude product is stirred with ethyl acetate. Mass
spectroscopy: [M+H]" = 473,
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dimethvl-butylaminol-1-hydroxy-ethyl}-6-hvdroxv-4H-benzo[1
4]oxazin-3-one F O~ OHHN N/NO OH a)

WO 20865886810xy-8-{2-[4-(6-fluoro-3-metfyyl-2-0x0-2 PCT/EP2005/054595

- 3-dihydro-benzimidazol-I-vi)- 15 1
1-dimethvl-butylaminol-1-hydroxy-ethyl)-4H-benzoll 4loxazin-3-one 200
mg (0.754 mmol)

Examﬁté41gnatm-ﬁmﬂmbﬂﬁ@tyﬁeﬁnﬁuwwwnh@d@wémmzdazoi 1-y1)-1,1-
NIPSHRICE AU 23/ 9 (03 e sone

reacted analogously to the method descrlbed for Example 13a. The final

purification is, Ht by 2Q chromatograph(/: silica gel column.
Yield: 164 mg (44 ) mAss sect@scopy [M+H@3. b) :

HNYRF<0X0
3- dlhvdro benzimidadb d)-1,1-dimethyl- }_
butylaminol-1-hvdroxv-gthyl)-6-hvdroxv-4H-begyzoll Mloxazin-3-one 25 164

mg (0.274 mmol) OH
6-benzyloxy-8-{2-[4-(6-fluoro-3-methyl-2-oxo-2,3-dihydro-
benzimidazol-1-yi)-1,1-dimeth I-uyamln - -h droxy- eth I 4H-

c_-_g_g_ J 63 ={ 2ol ol i uo_r;*'t 20X0- 2. s-gihyadro- hen,

ol-1-yi}-
OO0

1 1-di . oot
200 nﬁjftﬂ @sstmmdm %ﬁ%?ﬁﬁ@&%hWﬁéﬂﬂyﬁ#lﬁao?@-W@e@ﬁﬁ%@%%m-

 beruzig %‘i‘%ﬁ%@@%& SUNE 237 ma (0,663 mmal) 6-benzylory-8-2-

ethoxy @W@%M enzo{‘{ 4]oxazm-3-one are reacted analogousiy fo
the métiobapstiypd fovgnepadhigtiBxanihitl b Tiledimabprificatiin siNbe M
produ\ct% &gl out b chromato aph on a s&i:ca %Di el column.

enzy y-8- 4 (7- qu ihvdro-benzimidazol-I- -yl
Y'e‘d)ﬁg i rﬁg ﬁFﬁﬁB ‘"?ZSW

enzof 1,41oxazin-3-one
b) 8-{2-]4 7~f§uoro-3-methv!-2—oxo—2,3—dihydro-benzimidazoi-1 -yi}-1,1-dimethyl-
butylaminol-1-hydroxy-ethvi}-6-hvdroxy-4H-benzol{1 4loxazin-3-cne
68 mg (0.121 mmol) 6-benzyloxy-8-{2-[4- (?-ﬂuéro 3-methyl-2-0x0-2,3-dihydro-
benzimidazoi-1-yl)-1,1-dimethyl-butylamino}-1-hydroxy-ethy!}-4H-
benzo[1,4Joxazin-3-one are debenzylated according to the method described for

Example 13b. For purification the crude product is stirred in ethyl acetate. Yield: 60

mg; mass spectroscopy: [M+H]" = 474,

Suitable preparations for administering the compounds of formuia 1 include for
example tablets, capsuies, suppositories, solutions, powders, etc. The content of
the pharmaceutically active compound(s) should be in the range from 0.05 to 80
wt.-%, preferably 0.1 to 50 wt.-% of the composition as a whole. Suitable tablets
may be obtained, for example, by mixing the active substance(s) with known
excipients, for example inert diluents such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as com starch or aiginic acid, binders
such as starch or gelatine, lubricants such as magnesium stearate or taic and/for
agents for delaying release, such as carboxymethyl cellulose, celiulose acetate
phthalate, or polyvinyl acetate. The tablets may afso comprise several layers.
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200 mg (0.663 mmol)
~ 3-(4-amino-4-methyl-pentyl)-4-fluoro-1-methyl-1,3-dihydro-

WO 2008103a8dazol-2-one hydrochloride ajad 237 mg (0.663 mmdCT/EP2005/054585
~ 6-benzyloxy-8-(2- 10 ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one
are reacted analogously to the method described for preparing Example

13a. The final purification of the product is carried out by chromatography

Coatéwtétﬁﬂ't%@t%l' &Rl Wishafisdca &b rathGly 1) dvasaspertEsrafytdl +H]+ =

analogisf i, bt i ubsieges pommelcveed for il v
exampismlbﬁﬁmntmmm Q@am}a@a%rtﬁty 4@5%&!@&%@\’@@&% B8
achiengd@dyiddrstalke or prevent incompatibltaties the core may also consist of a

7 I
num %’?ﬁt@?&yﬁfﬁtgﬁ D ﬁt'ﬂttﬁﬁy kA
achiepg gl %ﬁﬁ%&&?@%@ydéﬁéﬁ staacaa for the
tabiet@escrlbed for 20 Example 13b. For purification the crude product is stirred

in ethyl acetate. Yield: 60 mg; mass spectroscopy: [M+H]+ 474

Swtable Ppreparations for admlnlsterln(l; the compounds orm
SYruRS Qi IR AANELHIBECEUP SRS AHGA '98 sswaeers
substamncahaaconting 66 mmmmmmmlmmm}(@p&ﬁwwuch
as sakeHadhs, ré?&@rﬂ@f@ %é?o‘?s : %It"‘@ arlt@maf%w&%éﬂ@h%r% of the

0sSi onasa ole. Suita y be [

Ravo R A O NG R R B R Sl St Gon
adjuviaets oniBickenssh agcéhmwm XRANSHRY! Bﬁwsﬁatéﬂaft'aa@@ms
such @§lmﬂéhﬁ$pﬁapbcaﬁe®rsa§tmqhmmm fatigl didothets Rdtsethyisne oxide,

or prg@rr% ﬂea L:g f@a’t@ gnesium stearate or talc and/or
agents aylng elease, uc as carboxymethyl cellulose, cellulose
acetate phthalate or polyvinyl acetate. The tablets may also comprise

Solutteve @id ayemradirP 05 (0320 27ay 4 R TP H00 5idditis 0 3 Csdastic aorents.

_ preséﬂ?é’tt@@s%%@ﬁrﬁg WW&&G@@S@W@@QW a0alRENWeLtADsalts

tablets with substapces n ed for tablet at n I
of eﬂ?:ﬂeﬁ% i@%f@?ﬁ?@ﬁi{] 3?5 ? ‘%ﬁ HRINg SR orlsgglgr/% {_&éﬁ@}%gnts_
whiledif heter i l125ed 2816Huen; que@ﬁm%rﬁmm@m%méw'a&%ﬁy be
used%)@%ah@ti@ér@ wa@s@tdwéﬁ@wwﬁétm@mmmwm oo

m;ecf‘or}lu\ﬂ?a %yegg, FHJ,? fg&‘ﬂgg f elease, possibly using the

Ol pien Shith one ove ets Syrups or elixirs containing
the active substances or combinations of active

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances with
inert carriers such as lactose or sorbitol and packing them into gelatine capsules.
Suitable suppositories may be made for example by mixing with carriers provided
for this purpose, such as neutral fats or polyethyleneglycol or the derivatives
thereof.

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetable
oils {e.g. groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol
or g!ycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars {e.g. cane sugar, lactose and glucose), emulsifiers (e.g. lignin, spent
sulphite liquors, methylceliulose, starch and polyvinylpyrrolidone) and lubricants
(e.g. magnesium stearate, talc, stearic acid and sodium lauryl sulphate).
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10 substances according to the invention may additionally contain a
sweetener such as saccharine, cyclamate, glycerol or sugar and a flavour

WO sEERPEsY: €.9. a flavouring such as vanillin or orange extragg ey i8R¥%4505
also contain suspension adjuvantsﬁ thickeners such as sodium

carboxymethyl cellulose, wetting agents such as, for example,
condensation products of fatty alcohols with ethylene oxide, 15 or
preservatives such as p-hydroxybenzoates. Solutions are prepared in the
usual way, e.g. with the addition of isotonic agents, preservatives such as
For opshjamoiyp takietadnay shiinisdyscontninsinlrdiiiendosthiescaniers specified,
additRigyienesll @@gg@taﬁaag%mé %@d;z@ml@aﬁib'mam&,@f@;&w bhate
an while.if water, xam e
tooet B Ve A S SRR S B R A B

Stafc%oﬁﬁi@ﬁ@%@@%@%&h@f&#&f‘ﬁﬂatﬁmﬁgﬁﬁﬁmm§w
laurykeiiieaité apauisis, eentalsinbenest mqrmaawettwb@ﬁmeeamhe case of

aqueS%'&‘Qﬁ@é%&{?ﬁ{%ﬁc@é&%@éﬁ%ﬂ% Pe eéi?ﬁﬁﬂ ?Wﬁ@é%%?ﬁavour

mixin e active substances with inert carriers actose or sorbitol

enhaaﬁarﬁgmwmaju&m edpsabovemeabinssh %R&i@% "may be

made for example by mixing with carriers provided for this purpose, such

in th@ﬁf@&ei%g%%%fﬁ%’ %Hg%ul%selﬁ%cl ncﬂdfgﬁﬁ;ﬁlegef'ﬁﬁﬁﬁrgﬁﬁ%’ﬁt 89 respiratory
ComBJAR ZECATILH (e TETE BTk AU, R R e @ gparations
or phaetrelcautical doomsjatiegetabiehaire (eldlalie fadinhalakesakmdaiabimono-
prep@fa@@bﬁ@i?@&@@'sﬁ*@ﬁﬂ@d é@@d@iﬁiab%w@m&tﬁmﬁi%@éb@@g

ral miner, er 0 C e
aero af?e?alppo ers (e ﬁ"ﬁ%?:geﬂ% %s%ﬁ/mmaindg &#} tesrg @F asr%nt
invertion, dardaRaroee %@ﬂ% pekkie solidions'se Naledes %%%?ﬁntfafes
or stéﬂi@h@dﬂWﬂsM@MneMcﬁ"&ed&nﬁMﬁgﬂprdbrma)abé used

withitt B¢ %ﬁ:é%atﬂags%émw&ﬁ{&&ea@'a cSieMiaRitheRd Radivi tRevkxt
WO 20061032627 45 PCT/EP20051054595 For oral use the
part %{6 SSH%%} f55%80sly contain, in addition to the carriers specified,

additives such as sodium citrate, calcium carbonate and dicalcium

“The R{?%BB%&%%%WY&W waijoye agaiianabryingieness peh@snsaghsontain

1 eltﬁ% aﬁ%ﬁf %ﬁg&? grazcg}u elatl esam a ri]ee gg 3‘?3;'5}‘0%83 Faggggt%ie

exciptents

if the active substances 1 are present in admixture with physiologically acceptable
excipients, the following physiologically acceptable excipients may be used to
prepare these inhalable powders according to the invention: monosaccharides
(e.g. glucose or arabinose), disaccharides (e g. lactose, saccharose, maliose),
ofigo- and polysaccharides (e.g. dexirans), polyalcohols (e.g. sorbitol, mannitol,
xylitol), salts (e.g. sodium chioride, calcium carbonate) or mixtures of these
excipients. Preferably, mono- or disaccharides are used, white the use of lactose
or glucose is preferred, particularly, but not exclusively, in the form of their
hydrates. For the purposes of the invention, iactose is the particularly preferred
excipient, while factose monohydrate is most particularly preferred. '

Within the scope of the inhalable powders according to the invention the excipients

have a maximum average particie size of up to 250 pm, preferably between 10

and 150 um, most preferably between 15 and 80 uym. in some cases it may seem

“appropriate to add finer excipient fractions with an average particle size of 1 to 8
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laurylsulphate and talc may also be used to produce the tablets. In the
case of aqueous suspensions the active substances may be combined

- WO 2006398%ibus flavour enhancers or aglourings in addition to f¢g/EP2005/054595

- abovementioned excipients. 10 In the preferred use of the compounds of
formula 1 for the treatment of respiratory complaints according to the
invention it is particularly preferred to use preparations or pharmaceutical

pm tofme@i@iim@ﬁwimféhameei‘;nmieéormml@mmiehai@emsmmvarmmmed

from g%%g 4%.8%%%%@ ré@ziﬁgrg foetereddqse, Agiagols
e SOolu tions |nt scope epresent IS
prepar .mhqia@ RAVHSFE ASSRIYRGHRIB BRIt MIHRGG I ve

substanosentpitsrabsiptnitle anashetagseanticdkasizsolllid® Theadermolations

\
e 1 AR Tt st

produging S rﬁaﬁiﬁi@ew A BN dBSHINGNEIREY-IRANET A5
micronizitgjrant ditbily onitsgdive igredimbetitogetitarancdkiowhyisistotiiegior art.
acceptable excipients. If the active substances | are present in admixture

The oA RO U RUDE (LB e R AT RSIELTE s

inhalersdording ftemdhavminioarttmonosaccharides (e.g. glucose or arabinose),
disaccharides (e.g. lactose, saccharose, maltose),. oligo- and

The RO YR IR S PSS A O T 08B may

szﬁts sodium ¢ or mixtures Q

containdse eompRimds Hrdiasabipd e BroRelan SRsRY i MRS IR e
The prepaiidatipsscsavbiaiuvnayois pselitie grepatie dhe linHalstion aschsicebe
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cyclo R)Eh%éfbpeyd%ei@r&iéy wgsed@mm&%%ﬁeﬂmﬁt@e&r&w be
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thereabove. These finer excipients are also selected from the group of

possible excipients listed hereinbefore. Finally, in order to

The propeliant-driven inhalation aerosols may also contain other ingredients such
as co-solvents, stabilisers, surfactants, antioxidants, lubricants and pH adjusters.

~All these ingredients are known in the art.

The propeliant-driven inhalation aerosols mentioned above may be administered
using inhalers known in the art (MDis = metered dose inhalers).

Moreover, the active substances 1 according to the invention may be administered
in the form of propellant-free inhalable solutions and suspensions. The solvent”
used may be an aqueous or alcoholic, preferably an ethanolic solution. The
solvent may be water on its own or a mixture of water and ethanol. The relative
proportion of ethanol compared with water is not limited but the maximum is
preferably up fo 70 percent by volume, more particularly up to 60 percent by
volume and most preferably up to 30 percent by volume. The remainder of the
volume is made up of water. The solutions or suspensions containing 1 are
adjusted to a pH of 2 to 7, preferably 2 to 5, using suitable acids. The pH may be
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prepare the inhalable powders according to the invention, micronised

active substance 1, preferably with an average particle size of 0.5 to 10
WO 2006/0008e75 preferably from 1 to 5 m, added to the excipiepigtgbdtes/054595

Processes for producing the inhal %Ie powders according to the invention

by grinding and micronising and lastly mixing the ingredients together are

known from the prior art. The inhalable powders according to the

n [ n ro Hor aft. 10

= B B e e
particalaslyiitatls ineraamameiss ﬁya glmlaqﬁewﬁaramigﬁsc@r
nitric 'mcwﬂsetpaddormidTmmﬂeﬂaphgae@scwhl&’xmaplbe oisesattioulzelyesaitable

orgariléa '&H@'ﬂﬂﬁq&eé%%?ﬁ)ﬁr Sc@%ﬁé Cffn’oca'lgwélf&oéé\% SRR ALORGHRE

gases are se ected from amon ons such as n-prop ane

acid, ﬁ%&f%a&‘%émﬁ‘é%ﬁiﬁ [FBY éﬂ@afﬁ%@%@ﬁﬂ@ﬁﬁféﬁ‘%%%‘d efte.
Prefederivinirgsitracitiaaes dydoehinopane bulsimaricoycibgrdpsrasar possible
to usSXROBHIGEHIER RRAYSIRS é}%ﬁ%’cﬁ%}?'&m OARORHMAILKiItHIHEUE the

oot S NI i SR8 Ll S S e

are prafeiuess thdestie@omikiume péiha@oxenanics anay bensssls pagicalesly in

the c&@é‘f@!%%@Wﬁ%ﬂ%%ﬁ%%éﬁlé@'%@@@dﬁﬁbﬂ@ﬂ{étr%‘iﬁﬁﬁ%
ant|OX|dant lubricants and(PH a%%usters Akthese ingr dlent Scﬁﬁ&vgcad

qualifes, € G5 dYRUARSS, RGNS O RrRISKIT sass, Such

o or asmlﬁégenfmﬁﬁéa@ap@suMﬁ%ﬁl@%tﬁmﬁnm@é\rﬂtmm%ﬂwmgfbfr@aefewed

to usévpeitobhlerk) adidrepsdjushehagtide substances 1 according to the
invention may be administered in the form of propellant-free inhalable

solutions and suspensmns The sqlvent 30 use be an a us or,
f desiigingHe, SHQRRE, SRR RS 1L SOTNGH OreD LG aRaN Ry BL TP O
sodiuts emmeaamxﬁatniasﬁmtmmd@th@agammxabe@mm:ndheﬁe

form&mﬁté}g%cw?%m;wéﬁ% kﬁé@bkﬁ?ﬁ? @Ii& &tﬁrmt gtﬁﬁﬂlﬂﬂtﬁeﬁefefabw
ercen ore racular, (0] erce
compghits PR e RRnE R FoTonb i es 8 el iRl
less thsin meamm,mr@@abwwma@m@aQamsmecemmmess
than Etﬁngﬂm@ﬁ@ﬂi t@@rmﬂau&Zme?lamfgmmmgmumgmaabtemmdsoahan
edetzﬁe arsn%ft?\eo to 10mg/100mi are preferred.

Co-solvents andfor other excipients may be added to the propellant-free inhalable
solutions. Preferred co-solvents are those which contain hydroxyl groups or other
polar groups, e.g. alcohols - particularly isopropyl alcohol, glycols - particuiarly
propyleneglycol, polyethylenegiycol, polypropyleneglycol, giycolether, glycerol,
polyoxyethylene aicohols and poiyoxyéthy!ene fatty acid esters. The terms
excipients and additives in this context denote any pharmacologically acceptable
substance which is not an active substance but which can be formulated with the
active substance or substances in the physiologically suitable solvent in order fo

" improve the qualitative properties of the aclive substance formulation. Preferably,

these substances have no pharmacological effect or, in connection with the
desired therapy, no appreciable or at least no undesirable pharmacological effect.
The excipients and addifives include, for example, surfactants such as soya
lecithin, oleic acid, sorbitan esters, such as polysorbates, polyvinylpyrrolidone,
other stabilisers, complexing agents, antioxidants and/or preservatives which

“guarantee or prolong the shelff life of the finished pharmaceutical formulation,

flavourings, vitamins and/or other additives known in the art. The additives also
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WO 2006/032627 47 PCT/EP2005/054595 adjusted using acids selected
from inorganic or organic acids. Examples of particularly suitable
WO 209609 26%€ acids include hydrochloriagcid, hydrobromic acid, %Tfﬁ@%’@ﬂo‘r’%gs
~ sulphuric acid and/or phosphoric acid. Examples of particularly suitable
organic acids include ascorbic acid, citric acid, malic acid, tartaric acid,
maleic s acid, succinic acid, fumaric acid, acetic acid, formic acid and/or
includ¥ QPiaRicReIbgicalll wicsist i it cactl asus tiudrochiorideans isotonic
phuric acids. It is also possible to use the acids which have already
agen %rmed an acid addition salt with one of the active substances. Of the
organic acids, ascorbic acid, fumaric acid and citric acid are preferred. If
The plefiedd Brdipenie! itsurizoxatiozidaniasbehuse dissartiitikeld iforiexataple,

'provugeé%pgt%ﬁjés tiI: QIP@é’&I’fBQEF\ Qfé’é@%eédﬁ@{jﬁ{&%%mﬁrﬁw i{yiagin E,

tocopherelacHpb CRIRMIBENES AL AR OFNIG B T

particularly preferred to use hydrochloric acid to adjust the pH. If desired,

Presdi¥ %@E‘ gi saiticarid GrAAd AL IR KTRYYN sofimpiaesn dith

det tabili I t b t th
s o e AR A T FEde s e A

particgiarbpuetis. nwmiwwfarﬁhépedﬂ)chﬁﬁ@ikﬂié%rﬁ%ﬁﬂ%s@mﬁ%@&@ﬁi or
benz%g?égtgdéhl%%%@@?&l%%ﬁﬂﬂ% ltH eferrkiviass thambenigdobelprior art.

The g{n;%r%% I r%%? rpgg ago%gé?%% IS@;&%&(QJ&&M@%@@M%WM up

10mg/100ml are
to smmimmwm@emrhﬁh‘é@%&épﬁ b@ggﬂ d to the

propellant' -free inhalable solutions. Preferred co- solvents are those which

Pre f%%%%’é g%trf]é{l? A m%‘?{drﬂem&m@%re@mta@epmnaweutw@

subghanaa Ié’ﬁ\%R@BF% oWb%?HHE R/Hdgﬁ%ene%}rjgg?ycerol 25

polyoxyethylene alcohols-and polyoxyethylene fatty acid esters. The terms

In aﬁ&@gregﬁ AR AR Risecsienisiestea yspvssatologically

accept substance which is not an active substance but WhICh can be
formulated with the active substance or substances in the Ii‘ ally
Thesidsade stkiencompdends aeqawiagrie &ﬂmﬁé{ﬁv@%‘?‘dﬁé}% é‘gﬁ ive
depf Bsianss dounkation df eistimiiirsiothand thbsampdaintavbioo is being

| treag%g @ég}ea%ﬁlpeégé gr?g‘ A% Qﬂé/‘%‘rﬁb%eﬁa%rm@?ﬁﬂﬁw e

pharmacological effe
characterised by a high potency even at oses tn ﬁ\ 3 ci"he compounds of

formula 1 may also be used effectively above the pyg range. The dosage may then
be in the milligram range, for exampie.

In another aspect the present invention relates to the above-mentioned

: phannaceutica! sormulations as such, which are characterised in that they contain

a compound of formula 1, particularly preferabiy the above-mentioned
phamaceutical formulations administered by inhalation.

The following examples of formulations illustrate the present invention without
restricting its scope!:

A)  Ampoule solution
active substance of formula 1 - 25mg
sodium chioride 50 mg
water for inj. - 5mi



10

- 15

The excipients and additives include, for example, surfactants such as
a lecithin, oleic acid, sorbitan esters, such as polysorbates,

- WO QOB Ipyrtolidone, other stabiliset®, complexing agents, Rt RANHHE54595

and/or preservatives which 35 guarantee or prolong the shelf life of the
finished pharmaceutical formulation, flavourings, vitamins and/or other
additives known in the art. The additives also WO 2006/032627 48
PCT/EP2005/054595 include pharmacologically acceptable salts such as

The &9 @ﬁ@@:%%@édﬁ%%&waem .pﬁfwrsqﬂeesﬁwaﬁa 5.5 to
antio d as a |c aci I‘OVI tha t has,not
6.5 g BB B Soe, anaRe Tk TRe He for Shlae
ﬂtereérﬁweufrmm wammssamqaﬁmfmmmé&mﬁf@'rmdhmﬁamem;:ondﬂms
into afiRsg emrﬁéﬁm E%Wéﬁ%@@@sﬁ&tbéé@mbﬁﬁo%@%ﬁmméﬁon

contal g1 atPC en bIe r?servatl e those which are known in the
nEly "é)grt %ﬁ/ pyrl nlum c‘fﬁorl €hZalkonium chloride or

benzoic acid or benzoates such as sodlum benzoate in the concentration
B) knMuwerdouose ssrysait(despoagiseservatives mentioned above are

p t rations of up Ao /100 ml, more
p%gﬁ?vg%xtgg%v?/%éngg?é)r@ g%tnﬁglloo ml. P(rse? erred formulations contain, in
a8arhépl ﬁf‘tﬂ@@ﬂ%nt water and the activé®-8ub¥tdfce 1, only

béiirzatidsAcinF-é 28 de nd sodium edetat@grﬂ amotaer preferred
embodiment, no sodium edetate is present. s The dosage of the

oynds accor the invention s natura dependent on

The YRR AATIAILA AR & (PRI CR A R e kit

metewnemlaenﬁrmuihﬁanwaﬁ@ﬁanertﬁmp@tmd@fmm sayay. The active

substEhaEEalsashy i RAMN g iobdeseadsiae.pg range. The
compounds of formula | may also be used effectively above the pg range.
The dosage may then 20 be in the milligram range, for example. In
another aspect the present invention relates to the above-mentioned
pharmaceutical formulations as such, which are characterised in that they
contain a compound of formula 1, particularly preferably the
above-mentioned 25 pharmaceutical formulations administered by
inhalation. The following examples of formulations illustrate the present
invention without restricting its scope:



30 A) Ampoule solution active substance of formula 1 25 mg sodium
...chloride 50 mg water for inj. 5 mi WO 20061032627 49 95
WO?°%??§§20051054595 The active i¥bstance is dissolved inp\(/zngfr et ? 2545
‘ own pH or optionally at pH 5.5 to 6.5 and sodium chloride is added to
make it isotonic. The solution obtained is filtered free from pyrogens and
the filtrate is transferred under aseptic conditions 5 into ampoules which
C) aMeirsdstosmeeas@seablion)fusion. The ampoules contain 5 mg, 25
ngirdshd saahekastifensulistance. B) Meeradwgse/aerosol (suspension)
active nce of formula 1 0. 3wt.% 1 g;pg,o’ lan trioleate 0.6 wt.%
}—ﬁb%l%iﬁg A227 2:1 99.1 wt.% The susgggnsbrjis transferred into a
caaveaustaFher8dom@hiainer with a metefhykéve. Preferably, 50 pl of
5 SHHRTBAN are delivered per spray. The agfivewds¥substance may also be
metered in higher doses if desired. WO'2006/032627 50 .
PCT/EP2005/054595 C) Metered-dgse aerosol, (sqlu io@_‘a tive .
The sqlign S @EIAURRAIN 115 SHa 16y DS ERE IDeBNIY G el qudseents
fogetifedl mol/l 2.0 wt.% 5 HFA134A 77.7 wt.% The solution is produced in the
~usual way by mixing the individual ingredients together. 10 D) Inhalable
powder active substance of formula 1 80 pg lactose monohydrate ad 10
0 D) righRYeRaY

)t inhalation is produced in the usual way by mixing the

inaitie sl ange afdermuliether. WO 2086/092627 51
PaI{ER2RP ORISR PATENT CLAMS 10 mg

The pbwder for inhalation is produced in the usual way by mixing the individual
15 ingredients together.
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1. Compounds of formula | HN?-BOHH O N N X OH ~R1)m 1 wherein
n denotes 1, 2, 3or 4; mdenotes 1, 2 or 3; X denotes CH2, CO, NR2, S

WO 26Usf326-A denotes a double-bonded group selected from arpehg 791595
-or SO2; B denotes a double-bonded S

group selected from among 0O, S,
CH2, CR3R4-0O, CR3R4-S, NR5, CR3R4-NR5, CH=CH or CH2-CH2; R1
denotes H, C1.6-alkyl, C2.6-alkenyl, C2.6-alkynyl, C3-6-cycloalkyl, 1s

P [, 0- C1-6-haloalkyl, halogen, OH, CN, NO2, O-CL1. -alkyl,
PAT%@@%@CM@IM; R2 denotes H, C1.;-alkyl,

1.

C1l.4-alkylene-C6-C10-aryl or C1.4-alkylene- C3.-cycloalkyl; R3 denotes H
Oifolmbliids aliftfhdenates H or C1.6-alkyl; R5 denotes H or
C1.6-alkyl; optionally in the form of the individual enantiomers, mixtures of
the individual enan 'gr’gers o&?cemates, optionally in the form of the acid
addition salts the with pha 2 ptable acids and 25
optionally in the form e fates thereof. 2.

Compounds of formu
yomeys, mixtures of the 30
W tbe form of the acid

optionally in the form

individual enantiomers G jacemates, optio

-addition salts thereof with pharmacologically céﬁtébl'q acids and

optionally in the form of the solvates and/or hydrates thereof. 3.

Compounds of formula 1, according to claim 1 or 2, wherein
n denotes 1,2, 3or 4; .

denotés 1, 2 or 3; ,

denotes CHs, CO, NR?, S or O;

denotes a doubie-bonded group selected from among CQO, SO or
SO;;

p SV

B denotes a double-bonded group selected from among O, S, CH,

CRR™.-0, CR’R’-3, NR®, CR®’R*NR®, CH=CH or CH,-CHy;
R'  denotes H, Crsalkyl, Cae-alkenyl, Co.g-alkynyl, Cse-cycloalkyl,
Cis-haloalkyl, O- Cig-haloalkyl, halogen, OH, CN, NOg, O-Cys-alkyl,
COOH or COO-Cy4alkyl; _
R?  denotes H, Cyg-alkyl, Cy.s-alkylene-Ce-Cig-aryl or Cqs-atkylene-
Csg-cycloalkyl;
'R®  denotes H or Cy-alkyl;
"R*  denotes H or Cys-alkyl;
RS denotes H or Cygalkyl:
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptabie acids and
optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to claim 1, wherein

A denotes CO; ‘

optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to ciaim 1 or 2, wherein
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WO 2006/032627 52 PCT/EP20051054595 ndenotes 1, 2,3 0r4; m
denotes 1, 2 or 3; X denotes CH2, CO, NR2, S or 0; A denotes CO; 5B

WO 200611326287a double-bonded group selected from among 0, SPEHBP2005/054505

CR3R4-0, CR3R4-S, NR5, CR3R4-NR5, CH=CH or CH2-CH2; R1
denotes H, C1.6-alkyl, C1.6-haloalkyl, C3.6-cycloalkyl, halogen, OH,CN,
NO2, O-C1.6-alkyl, COOH or COO-C1.4-alkyl; R2 denotes H; C1.4-alkyl,

G -2-alkydene=63.cuctaatkyl, phenylethyl or 10 benzyl; R3 denotes H or

Cl.6-alkyl: R4 dengtesH or C1l.6-alkyl; R5 denotes H or C1.6-alkyl;
_oB?_io_naI ye#]%?'es %?%‘%?ﬂe individual enantiomers, mixtures of the 15
individugenees Srer L& AR MO, Bptionally in the form of the acid

e o
e SRR 2
e e
CH2-CHZ; '1defotes M, methyl, ethyl. pro 1%ASGMI—%C CHI—?Zr E

fllBrine, d&“@%’,"b%‘rﬁfﬁ‘é&@ %rﬁ@%@%ﬁ%ﬁ?ﬁ%ﬁ!ﬁgh g%iﬁteﬁwlﬂ

denotes bemagthyl, ethyl or propyl; R3 denotes H, methyl, ethyl or propyl;

3%&4.d%@ymt@¥1€_@mﬁpr p_rop_y!; R5 denotes H, methyl, ethyl or
pr&gyl, 08388{%!2’ [ otp&}‘%[g]k%}‘!;the individual enantiomers, mixtures of the
R®  denotes H or Cqg-alkyl;
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and

_ optionally in the form of the solvates and/or hydrates thereof.

Compounds of formuta 1, according to one of claims 1 to 3, wherein
| denotes 2 or 3; |
denotes 1, 2 or 3;
denotes CH,, CO, NR?, S or O;
denotes CO;
denotes a double-bonded group selected from among O, S, CHa,
CR3RY-0, CR®R*S, NR®, CR®’R*NR®, CH=CH or CH,-CHy;
R!  denotes H, methy!, ethyl, propyl, CF3, CHoF, CHoCFs3, fluorine,
chiorine, bromine, OH, methoxy, ethoxy, COOH or COOMe;
R? . denotes H, methyl, ethyl or propyt;
R®  denotes H, methyl, ethyl or propyl;
R*  denotes H, methyl, ethyl or propyt;
R®  denotes H, methyl, ethy! or propy};
optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptabie acids and
optionally in the form of the solvates and/or hydrates thereof.

WX X3 >

Compounds of formula 1, according to one of claims 1 to 4, wherein
n denotes 2 or 3;
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individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and 35

WO '»08Bkasgly in the form of the solvate § and/or hydrates there@icbep2005/054595

Compounds of formula 1, accordin %o one of claims 1 to 4, wherein n
denotes 2 or 3; W020061032627 53 PCT/EP2005/054595 m denotes 1, 2
or 3; X denotes CH2, CO, NR2, S or 0; A denotes CO; B denotes a
double|_fi§)3 i g{mzp selected from among CH2-0, 5 CH=CH or

RS 1y methyl, ethyl, propyl, CF3, CH2F, CH2CF3,
fiYorine denpigREC Hrofe! %@ﬂ@xy, ethoxy, COOH or COOMe; R2
danotesdadnatethgCethyl or propyl; optionally in the form of the individual

oBionalBEIIES A AT e U SRECIE T ShEAEERS,
pharmagdﬁﬁéIW% kbsie acids and optionally in the form of the
sei\‘/atescmrdvt@'shﬁdmmwhew 6r@ymmﬂand}laﬂfﬂﬁh‘lbﬁ¥&n fgoodnging to
ane of Cl A Do BB EHSARBRISS R SRS SR LRSI AN X

de notes 2 SorO; A denotes B denotes a

dBoble. aﬁﬁﬁéﬁ%w%@éc@&ﬂ&w&%ﬂg CH2-0, 20 CH=CH or
Chigi@iafly Ritderfotes if thecthgiyvids! qnanion@Fs, BbiFes GHRCF3;

Eﬁﬂ*@%%ﬁﬁﬁéﬂamﬁm@f@m “W*ﬂszf??%‘hh i 2
o e R e M
pl@@maeﬁm damfepaitthnesatiatesrendpribydngtesthereh of the

solvates and/or hydrates thereof. 7. Compounds of formula 1, according to
one iSR! SIS Nccording to one of claims 1 to 5, wherein

n denotes 2 or 3;

m denotes 1 or 2;
X denotes CH,, CO, NR? Sor Q;

A denotes CO;

B denotes a double-bonded group selected from among CH2-C,

CH=CH or CHz-CHj;
R'  denotes H, methyl, ethyl, propyl, CFs, CHoF or CH,CF3;
R?  denotes H, methyl, ethyl or propyt;

optionatly in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
optionally in the form of the solvates and/or hydrates thereof.

Compounds of formula 1, according to one of claims 1 to 6, wherein '
n denotes 2 or 3;

denotes 1 ;

denotes CH,, CO, NR?, S or O;

denotes CO;

denotes a double-bonded group selected from among CH2-O,
CH=CH or CHz-CHy;

R'  denotes H, methyl or CF;.

R?  denotes H or methyi;

W > X 3
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10.

30 n denotes 2 or 3; m denotes 1 ; X denotes CH2, CO, NR2, Sor 0; A
.denotes CO; B denotes a double-bonded group selected from among

| WO 2018B326235 CH=CH or CH2-CH2; R 4lenotes H; methyl or CRIEREH05/054595

‘denotes H or methyl; WO 2006/032627 54 PCT/EP2005/054595
_optlonally in the form of the individual enantiomers, mixtures of the
mdividual enantiomers or racemates, optionally in the form of the acid

opI delBtRIhe iﬁﬁé@ﬁ:\ﬁ@w;ﬁ M@ﬁﬁeﬁﬁ@!gag%uﬁmﬁe@bmsﬁ@@mﬂhe
/M Q e solvales a

Al SRS S TR eI SR8k Bt acid

deadchaqnmalte thgreafwity Mmé%@&wwma&!ﬁrﬁﬁ'@t@

opgpashuily thareroraf tiaHadividas e andliontgurateixitiesof.the

individual enantiomers or racemates, optionally in the form of the acid 10
addition salts thereof with pharmacologlcally acceptable acids and
opfieranpundsoldenusimd satearinghis g at fslaimpckdal gwherein
Caxnpoungisretéer mRf O adeerelin Rfoherctié crearsintgitenvineckiims 1 to 7;

dee g?o%%ng{) L?}bﬂ\é fem@iﬂa knam&@%ﬁman%mm felats

zom‘&s K m%%@é’é‘@e%%%ﬁéfﬁ&@ R OB HAR e
fo redditibe sulisithereehwitiopraamatoiogisaliytaccmabiz aistaatidmers
B?ﬁf‘dﬁ RSirOBioRAY dn dhe Serneishmarid hpdeities walisdhereof with
acologically acceptable acids and
Compounds of formula 4, according to one of claims 1 fo 8, wherein
n  denotes2o0r3;
denotes 1;
denotes NR?, O;
denotes CO;
denotes a doubie-bonded group selected from among CHz-O or
CH=CH,; |
R!  denotes H, methyl or CF3,
R?  denotes H or methy};
‘optionally in the form of the individual enantiomers, mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salts thereof with pharmacologically acceptable acids and
| optionally in the form of the solvates and/or hydrates thereof.

W > X 3

Compounds of formula 1, according to one of claims 1 {0 9, wherein

denotes 2;

denotes 1 ;

denotes NH;

denotes CO;

denotes a double-bonded group CH;-C;

denotes H, methyl or CF3,
optionally in the form of the individual enantlomers mixtures of the
individual enantiomers or racemates, optionally in the form of the acid
addition salis thereof with pharmacologically acceptable acids and

- optionally in the form of the solvates and/er hydrates thereof.

1

:Um)éxa'-'s



25 optionally in the form of the solvates and/or hydrates thereof. 10.
Compounds of formula 1, according to one of claims 1 to 9, wherein n

© WO 200@/0826872; m denotes 1 ; 30 X dengges NH; A denotes CHOB/HRARRE54595
.. ' double-bonded group CH2-O; R1 denotes H, methyl or CF3; optionally in
the form of the individual enantiomers, mixtures of the 35 individual
enantiomers or racemates, optionally in the form of the acid addition salts

1. tfﬁ;} M@Q%WQ%W t@tum@@%a@m@g onEormalbhisdlotefized
(0) e vates an ra r
it dade RrE giohe ehind S8 Bce Safthereot vith
cmsman@m@@fbm@@@am MWVI%W%@&W%@%%@&M
aﬂ?&t@'&ﬁéﬁ‘é@@fy&ﬁﬁﬂ&nm@rhﬁn@mwlW@dmmﬂatapmmmbbsphate

ted from am t

&ﬂﬁﬁ" ?e goﬂgts%@apw}groManesul onate%f?édg?ﬁ% te,
R B A L e ST ST )
hysrigstiott dted roeiraladez dat esit biydte-phicivebes niptteratd.
hydro-p-toluenesulphonate. 12. Compounds of formula 1 according to one
of claims 1 to 11, characterised 10 in that the e in tﬂfﬁ%ﬂ fthe

12, RGORRRSEROSTATHIATFEGRIBRS IS OO e grpgtenised
Conthatitids/cirtoimiiia fcrocofding &—enemmms:ﬁfmziaﬁﬂs
pharmaceutical compositions. 14. Use of the compounds of formula |
according to one Qf.qgalmségo 13 for preparigg a medicament for the

treatment of reﬁgﬁraty co plai S. 5 Phrmaceutical composition,
characterised in thgt Ity ‘ a C \formula | according to one
of claims 1to 13. | t S

t

Rl R

13. Compounds of formula 1 according to one of claims 1 to 12 as
* pharmaceutical compositions.

14.  Use of the compounds of formuta 1 according to one of claims 1o i3 for
preparing a medicament for the treatment of respiratory complaints.

45. Pharmaceutical composition, characterised in that it contains a compound
of formula 1 according to one of claims 1 to 13.



